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INTRO DUCTION 
; OF Lg 


Decimal Arithmetick. | 


IF Hoover, will rightly underftand: the 
| | / Art of Gauging, or the Uſo-of 


the . Inſtrument - here deſcrib'd, 
ought in ſome-meaſure-to be-ac- 


quainted with the Art of Arichmerick; at leaſt with 

- Numeration,. Addition, Subtraion, Multiplicati- 

on and D#viſion, both in whole Numbers, and Decte 

. mal Fractions; the latter of 'which (if well under- 
*  ſtoodVisin this Art moſt uſeful, 7 

And -foraſmuch as moſt of the Problems in this 


throughly comprehend this. - . *t 

A Dermal Fration, is that, which by prefixing 
 @ poitit-or-a-prick towkrds the left hand, its value is 
 decreaſed-from fo many ion bs ſo many Tenth 


to'2 teens; parts of an Unit. | 

why 64 in whole Numbers, the value or denomination 
of places increaſes by Tens from the Units place to- - 
wards the 'left hand, in» Decimal Kraftions; the 
valae ar denomination of - places decreaſes. by Tens 

from the Uni as 1 aw towards the r5ghe hand, as in 

the following 

"In which 1 I have ſet an Unit in-its due place, and all 
the Figures towards the left hand (beirig whole Num- 
| hers) do increaſe by Tens, for the Figfre 2, next 
the Units 'place is 2 Tens, '(or 20) the next is 3 
hundreds, and the next 4/thouſands, Ee. 
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Ly Hundred Thouf. Parts. | 


EI Thouſand Parts. 
< >» Tru Thouſand Parts. 
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— FX XY T7 TD his as 
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- divifions'we call ſeconds, andeach'of theſe a turd, 


by Tens, {o-the. 


4s 2 tenth parts, the next.# 3 hundred 


next 4 thouſand parts of an Uait, each place toy 
In Decimal Arithmetich, we always imagin 


it would be very commodious if it verry 6) 
that all mtire Units,  Integers;. and things are divided 
in'o Ten equal parts, and each of theſe parts fo divi- 


ded we call-Primes, we alſo divide each .of theſe _ 


Primes'into other Ten equal parts,and every of theſe 


ded into Ten other equal parts may be called thirds; 
(and as one Prime is 3, of an Unit, fo one $' 

is > of 5 or io of an Unit, and-one third- is 
% of F. of &Z or Bey part of an Unit) and 


' ſo by dividing the former, and ſabdividing theſe lat 


ter, we may run on ad Infinitums ; 
i a Pound Sterling be given to' be Decimally di- 
vided: TIL. | 

According to-the notion premiſed, the firſt.divi- 
fon mult' be primes, the next divifion ſeconds, the 


next thirds &c. . 


$0 if 6ne Pound Sterling (being 20 2.) be divided 
into Ten equal parts, one of theſe parts is one prime, 
and 1ts value is 2 5. and will ftand thus, [.1] three 


rimes, or three tenths of a Pound will ftand thus, * 


.Fand its value is 6's. Again, one prime, or . 1, be- 
gen ; &q , + : 
WI] ec0ng, or one part of a Pound; 
whrp op > refed, [01] and its valae will 'be 


24, ahd * of a Farthing ; and if .01 be divis - 
. ded into Ten other equal parts, each of thoſe parts ſo 


divided will be ehirds, or one thouſand part of a 
Pound, and will ſtand tlius, [.001} and its valuewill 


cach of thoſe parts. 


m= of Povtre 
Pas Oils, $6 I 
ing whatſobrer. ws 


amiber, 6-0 pobnt oy « ick before 
: towards the left hand, wintheſe Examples | 


4752, $793 47.52 475-2 


4#n Decimal Fradtionsthe Nanwer eters only -are ſet 
down, the\Denommarors being known by the Num- 
ber of placesin the Namerator, for if the Numer ator 

«conlift of but one place; the Denominatcr is 10, if 
-of 2'places the Denominetor is 100, if of 3, 1000, 
af-of ha 10000, GG. 


+ Exonple. 


"The Demand -M : 
nator of pi 1000 
© 0752 -3; 


7 


wY Cyphers before, a whole biaabes have no value, 
* Jo Cyphers Yer 6 Liiwana/ Fraction are of no 
fication; and therefore will not increaſe the F 
Manor alter the Denominatar, for .2-18.two tenth parts, 


and 20 13 no more. 
a whole Nutaber do 5n- 


A” 


\ Treaſe that yonomg Wk yphers. before a Decimal 
Fraction do dimunsſb the value thereof, as in theſe 
das AGE 


w » 


. « A 
— ” ” 
S*n. XG ” _ 
# 
= = - 
= 


2 
.0005Y 


Here every | 
on further from | 
before. * 


ity, making it Ten titnes leſs thany. 
| p 


Addition and Subtrattion of | Decimal 
:* Frattions, - -/ 


1> A'S for the operation ' of © Addition and Subs: 
FA traftion in Decimals, it is the 'very: ſame 

with the vulgar, there muſt -only-'care: be' had of - 

placing Units under Unies, and Frattion under» 


"in 


Tommnne———396.435 1 
. Add — —_ — $4.21 5 
H 41 Again, 
; | Tom———— 26.56 
w_ Add —:7.34z 


Sum 18 —— 53-332 
| B23. 


x . =  * © 
** — * : « 
. 4 o | : 
: | Ss 7 F 5 F 


; _- 
4 Surat E” 


r WO o645 + © 
7 Subtract =— — 4-21 © 


Ma Remains —=—— 376.435 
3 250 | Or, thus : 


om — 553-852 
ubtract — $7.34 


Remaing — =— 26, 510 | 
| Note, In Addition . there. muſt ever be 2s 9149 


places of of Fraftions in the Tora! ware found 
'f the Surs to be added togethere. 4s 
Molipheation of. Decimals. 


WS -- 5; 3 hag both of Decimal: Fraftions | 
2 iard 91xe Numbers, 'there are ever t#0 Num- 
bers giten to finda third 

One'ef the Numbers gi (and it's nd matter 
which) is called the Multzp/icator, the other the 
Multiphican, and the Num ſought is called the _ 

ozu2d, and this doth ever contain one of the Num- 
bers given, as many times as the other given Number 
+Yoex contain. Unity, -. 

| car 1% tm, of Decimal: is perform'd after the 
 ſamermanner as in whole Numbers, tor the Numbers 
"Halen one under another, . we proceed in the 

plication as if they were all OA 

on 


| eontaindin tho 
ſa many mult bein the Produd, as in 


Mulciplicand — 35.25 ay ; 
Multiplicator ——— 7.24 


: 14100. 
7930 - 
£ 24675 
, — 
Product an— 0 7, 


: | Or, Thus : F 
m—_— nuns. _  CFS -—>2-. 


nfo place C er 4 
{+ of | . 
m ; 


PO Ogg ; wg, 
| s Decimal nick 
As whole Numbers are incrfafed 
*, tron ®.. fo Decimal Fraftions are by net 
Fx  :the the brodul is removed farther from 
YL of the Fra@tions piven to be Multiplied, Is' appears 
by the laſt Examples. a 
4. When's Drcimal FraQion or mixt Number is 

6 tobe Multiplied by an Unit with Cyphers(as 10, 100; 

-.- To00,&c. ) you need only remove the point ſo many 
q * places towards the right hand, as there are Cyphers 
with the Unit, tiw, if .7562 be Multiplied 


| Rods 7+362, 
" too © A $retict 2016h = 
Y Y-1000 _ wiltbe 756.2 
A, 10000 t 17562 


- — 
Fw — FE WET 


Divifon of Decienals 


We ecu anden gies to find 


% . 
* 
+ 


id 


| s. 


EY —— 


N Divs 
a third 1 


7ondoode Les they we cally. ;— 


fans general Rule. 

roure in the_Quotient be of the 
ms ade nag Fi we nth pow 
Bleep e over 
Pp he Diviſor, I ſhall make this 
plain by | dnt ; Example. 


b LE) IR » 
"ET S 


a _— Gpfd "#< ” . 
. Examples 
Let it be required to divides: by TER 


ntoEmnooegwprete , 
ng Dividend pon a in this 'and all the tike 
brucd archr ry competent Number .of -Cy- 
Fhers behind the nord Sahew (if ie be 6 whole - 
 Number,the) Cyphers (o placed muſt be diſtinguiſhed 
therefrom as Fractions: as here I put 4/Cyphers be- 
hind 32, and place the Numbers in this manger R 


$1, 3) 32,0000. ( 


Thisdone, I proceed to the divifion (as it allwere--- 
whole Nuniliers) and firſt-a8& how many times the - 


Deviſor is contain'd in (320) the 

three firſt Figures of the' Divi- 51.2) 33.0000 (6. > 
dend , and ſeeing in this Ex-* © i238 
ample it is not contain in the s . 
three firſt Figures; it-will therefore-extend to the - - 
fourth p 


þ ceRonk Le es to ſhow that 
I muſt © Subtract at rare T then ark 
tow many te Tings; Td, bf 


ty RibeaFon. ot the ples where put the prick > 
Fhns6 times2 18-12, 12 from © I cannot, borrow; - 
and ſay 12 from 20 and there remains 5, which £: - | 
Place under the Cypher: again, 6 times is 6, and 2 
I borrowed is 8 ;- 8 from «go, and there reſts 2, 
which I place under the tiext Cypher before 8, as in + 
the Example ; then 6 times's is 30, and 11 borrow 
ed i331; 31 from 32, andthere reſts 1, which I ſet - 
under 2 ; then for my new, x Neidewh Link op . 


VY 


Ms." gry bend Armaine 
EEE the _ 


, - $62) $2,0006(6- - es 
£380 | , 


. EN 

- Then potooding wy Diviton, I ark how many” 
times 5-in 125. I find-z; which I place in the Quors- 
ent,” and fay 2 times 2.84 ; 4 from ro, and there re- 
mains 6: which 1 ſet under © 2 times 1. is 2, 
and 11 borrowed.is 3 ; 3 from Bs and there reſts 5, 
which.I place under 8,.then-2 


—* times 5 is 10; Io from 12, Fra 32.0000 (62 


and'there reſts 2, which bplace .- 1280 
under 2, and to this Remain. 256 
der 1 bring down anathet-Cy- ' ; 


e317 Divided, fo will the Ex > 
| awple ſtand 


4. 2) 32.0000 (62 
1280 
Mice 


. This done, och Fortes many times 5 in 25, 
find 5, which I inthe Quorien, and oy 
2-is 10, roy Age ye porn ne ns z then 5 
1:is5, and 1 I borrowed is 6,.6 from-6 and pon 
reſts o; laſtly 5 times 5s 25, 25 from as there- 
remains » ; and thus my Divifion is d, a 
| apt OE SI0es JED 


51. 2) 324000 (1625 
1280 

2560 

0000 


- 


places (if an be) with'Cyphers. 

| 7 36.s Givkded-by 1 o, $#95:62, Divided by a 
200 it will be 7.563; by roon 34565, and and if bya * 
10000 the Quotient will be 57562, a 


fois reovdly Muleeplication ; and Mul- 4 


bs et ; Mu th Guoien by the 
; or, and the Produt#' : Thus, 
bn My went the firſt Example ears 7 Diviſ4- 


altiplied&by 53.2 (the Dsvor) the Pro» 


NHS i$ 32.6000 (the Dividend.) 
 * To prove Mukiplicetion;' divide the Produ#t by 
Fither of the Numbers givers to be Multiplied, and 


Fu - the Quorreve will be the other Number | 
” + © Thuzit the aft Product (wx) 32.0000 be Divi- 1 | 
* I.2 the Quorrent 18. .625, or if 32.000\be 

.625, the Qxotfent will be 51.2; b d 
"nd Kone *B enddent, thitt Diviſion is alſo prov'd 


for if vifenr'be thade 2 Divi/er 
MN EEEES Exathple z- = | 
2.8) _ (is 
©00O | 


16) 28.1.8 
128 


— 


% 


c00 


; Now foraſauch Ag Multiplication i is eaſier 


than I ſhall here ſhew that what i 
Prog; forn'd 


g - » R h 4  "_ 
UAE eg) 
x » - 1 
T i 


,. & 


*, . 


« I - d. % 
- SIA 


formed a Diviſie,] may be perform'd erfort 
fy © and bow _ Re be _ 


found : owe Win 900 by 25" 
otrent be gf 

ow let it reponl 
tain Number that ſhall 
CS Set 
y y 25, t or 
will be. 04 the Mwlespli hor Ip for 900. being 
Bauepied by the Proj = 7 by whith was 


2n/ Unit with Cyptiers be: Divided by \ 
pleat) the Kron will 35 the 


pe AV; » reducelinlo 4 Devine 
| GaFgr efthnorigns : 
Deeds Numeracd (of the ulgar Fractio 


ways be a 
Fraction bk: 
the truth : 
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>To als a Decimal Fratiten to the known 
FAR of the Ineeger **  \ 

ie.the Decimal given be part of a Re Sterling, | 
it by. 20 (the Shi r-ig.a-Pound,-:and 

ns -in- the Product by 12; th-i Pence io a. 

p,) and the Fractions in this ProduRt by 4,{the 

Fon in a Peny:) - This done, 'the mho/e Num- 

bers in the. reſpective Products ſhew the Shilb»gy, 

' Pence , and Farthings contained in the Dacienel 

. give ,- and the Frattions-in the .latt Product. are 


| s of a Ong.) Tac Top, Suppoſe 25 
2 : 


5 gy | Sterling were 

A Mddh Toby 20 the Nom. 
EE: Oe eas: vg a ko the Product —_ 
p. - 5, 01% 3 % 


+25 'S "_ | 
20 
|, —_— 


F  -Shillngs—- 5.09 | 
| $o the Pakie of 60625 will be found to be 12 s, * © 

43 2 & a8 appears by the following Example : | 
yy .60625 
v2.7 2:00 F 


| Shilling —— 12.2500 


- 


IN EI ; +" WF . p 
sf | T; 
25000 
12500 . 
rr ennnnn——— — | 
Pence -———— — 1,50000 


4 


Farthings — — 2.00000 


WM - the Tama given be ar of a Beer Borel 2 
tiply it by 4, (the Firkins in a Barrel) and the 
Fractions in the Produ& by- 9, (the Gallons in a 
Firkin,) and the Fractions in that Product by $, (the 
Pints 1n a Gallon.) This done, .the whole Numbers 
in the reſpeAtive Products are equal to Firkens, 
Gallons er ome in the Decumal pro- 


Let. bling of a Deer Barrel (9. be ro. 
tured a orld, Pye ſodi graght ctw 
ty 


and *36 of a Pint, as appears. by 
the Work. 


J3- 


3 _s ” n 


| "Rar beſe and Se Fa Arichmeticat Queſtions - 
be more readily reſolved by the” Inſtrument, a - 

DEI of the-- 
wg 
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ADVERTISEMENT: 


N Fay! fiſt Impreſſion of this Tra}, I gave 
Explanation and Uſe of another Slid-- 
ing- hots 7 three Feet long, with one Sliding- 
Rod, that may be drawn out to fix Foot, theſe 
with the Cane in which they are uſuMly put, 
will extend to tine Foot in length, and ave 
very uſeful in taking the Diameters of Tug, 
and by reaſon. of its length will reſolve moſt 
ions truer than the Foz Rule bere de- 
ſeribed : but the Lines upoh that being the 
ſame that are wpon this, what is ſaid of 
one may be underſtood - of the other , this 
Foot Rule is ſufficient for ordinary Pra- 
Hice, The Reader may uſe either, or both as 
be thinks as 4, 


© 
4 ' TA 


hae 2 = 


STEREO METRY, ; 
OR, THE | *. 


ART: of. GAUGING, 


MADE EASTE-. 


By the Help of a New. 
SLIDINGR ULE: 


_— — 
. 


SE CT. L 


4 Deſeri jon of the Rule, {24 th hea > 
FF am i, with their Uſe is ſome Due- © 
[tions in Arirhmetick. 


HE Rite confiſts of 
Rule of 12 Inches 
| Scales to ſlide in it, 
.out; one towards the ri 
other towards the leſt, till the 


= 
The principal Lines on the Inftrument are thoſe 
Na commonly F 


nation of the Lines See, 1. - 
75 the name of Gunters, Line, 


LE ThelineaB Ae RE os Number, 
"I or ** of 
IJ +7, fry Se end Rates born 
ar” is from ehente caotinuedto the end at heb 


The Line E is called Triple Numbergzhei ing #hree 
"Radius's of Numbers z the firſt beginning at the lefe 
hand, and the third Lino right hand. g 
\This Triple Line is equal in length to the double 
Lines, and alto the frogle Line, forall the five bc» 
gin andeend at the ſame Point. - 
-The Line of Nembers is (now) ſo-well known to 
moſt perſons, dug o ole CNS 
to that are fuc 
LE aun = 
wW not yet know wW 
Line of Numbers is, 1 ſhall therefore endeavour to - 
in it as ſolloweth, | 


tenths are ſubdivided or at 109d apin fn tobe ſubdi- 

vided into tex other parts, atcording as the /engehof> 

the Line will admit, as here the Line D, being abou 
, 11 It 


Sea. T. P - wpon the Rade. as LY 1 
11 Inches long, each tenth in the firſt Prime is really  * 
fabdivided into' tex parts, call'd: Cente/ms, but be. * 
twixt the Figures, 2 and 4 age nr oy + 126 , 
into five parts, and therefore each of parts do 
Ggnifie two Centeſms : again from the Figure 4 to * 
end: ge fra bone From Poa REDY into bow 

x repreſenting five Centeſms : Laſtly 
Pr thik Centeſms is alſo ſuppoſed to be divided into 
ten parts, which by ſome are call'd Mz: ans ; but a 
Line of this length will not admit of this laft diyifion, 

The Figores (, 2,3, 4, 5, 6, Sc.) by whichthe 
Primer are diſtinguiſh'd, are all Arbitrary points, and 
may each of them repreſent fo many intire Untrs. 
Tens, Hiinareds, or Thouſands; or they may alſo re- 
preſent fo wr Tenth, Hundredth, Thouſandth, or 
Ten Thouſandth parts of an Unit. | 

1» For hols or intire Units: Let the firſt 
Prime, or the Fip. 1. at the beginning of the Line, 
D repreſent one Unzz, then ſhall all the Figures to- - 
wards the right hand (viz: 2, 3,4 5, &c...to 1o.Jre- - 
preſent /o many Units, andthe tenths in each Prime, 
will be zenth parts, and the Centeſmz in each of thoſe 
tenths will be hundred parts of an Unit. 

Or, let 1 at the t*ginning of the Line repreſent 
_ 10 Units, then will each Prame forwards repreſent 
10 times ſo many Units as the Figures expreſs ; thus, 
the Figures 2,3, 4, 5, &c. will be 20, 30,40,30,0c. 

And when one Prime repreſents 10 Units, ,cach 
tenth in that Prime will be 2, and each Centeſm in 
theſe tenths will be. x tenth partof anUnit. 
_— wade” ere. xn x00, thenthe 
Figures 2, 33.4, 5, ©c. Will reprejent 200,300,400 
560, &c. and therefore 16 at the end will bg 1000, 
and according to this-fappoſition 1 tenth. in. each 
Prime will be ro Units, and in thoſe tenths cach 
Centeſm will be 1» 


2. For 


ns The Uſeof the Rule. « Scit.l, + 


.'2, For Decimal. Frafions.: Let 10 at the end of 
the Ling (at D) repreſcat'1, then- each Prime to- 
wards the left hand will, be .1, and in thoſe Primes 
each tenth will be :01, and in theſe teuths each Con- 
teſm_ will be.,ool part of an Unit. 364th 
.To make this more .plain, draw out Cong 
Piece B, till 1 at the begznning of the Line B, 
exactly againſt. 10 at the end ot the Line A, for then 
you have a Line of Numbers four times repeated 
upon which let 1 at the beginning of the Line A, 
epreſent 1 Unit ; then ſhall 1 in the m:#ddle of the. 
ſad Line be 10, and 40 at the end thereof (or which 
is all orie at the beginning of the Line, B,) repre-. . 
«ſent Leo, afid by conſequence 1 in the muddle of the 
Line B will be 1000, and for the ſame reaſon 10, at 
the end of the ſaid Line (which 1s alſo the end of 
the Red) will be 10000. | 
But keeping the Rule as it now ſtands, let 1o at 
- the end of the fourth Radius {v1x. at B,): repreſent 1, 
then ſball each Prime in the ſaid fourth Radius repre- 
fent .1, 1n. the third Radius .01, in the ſecond Ra- 
dius ,cor, and inthe firſt - ,ooo1 part of an Unit, 
So will 2 in the firit Radius be .ooo2, in the [ec- 
cond 002, inthe third.oz, and in the fourth .2 parts 
The Numbers and D:vi/ioris on the Lines being 
thus explained, -it will not (1 preſume) be difficult 
to find the point upon the Line, where any Number 
given 18 repreſented, «1. | 
Ag for example, Suppoſe the Number were 1895, 
- for the firſt Figure thereof "hg 1+) {count 1) at the 
beginning of the Line' D, tor the ſecond Figure I 
count 8 tenths next following (that is 8 of the' greater 
Divifzons betwixt 1 and 2, )then from this point for. 
_ ward I count 9 Centeſmstor the third Figure, and: 
_ _ for the laft ©igure 5 L count; balf_the next Cente/m; 
ſo I find the Point ag will repreſent: 1895, and by 
k-2 7. = "_ 


"Set. . fait" 


the ſame Rule the Number 1 will be 
Point wg ; hence (#%; ew 


| 5 Ths Fog Ly Has the 
nh, ogy en oor Joelrih he Mo 
were 189562, it 


would .be repreſented at the ſame Point y the. 
former 1895 was found. (v3734) at's g. 

2. That all Numbers which after the firſt Fi 
have nothing bat. Opoers (08 (2820; 200, 2000, 6.) 
are all repreſented at the ſame Point. * ©. : 

$0' 20, 200; 2000, are all nted by the Fi. 
gure 3, atthe beglnypngat: the ſecond Prime. 

37 All Numbers”onfi > three Figures, "and 
havinga Cypher in the middle, are found within the 
firſt-tenth of that Prime, at which the firſt Figute 

of the Number-given 18 found. 

' Example, Let the Number given be 308, forthe 
ft Figure I count 3 on the Line; (which I find af 
the beginning of the third Pr4me) now there being 
a Cypher in the'ſecond place, I muſt-not count any 
of the tenths, but for the 1aft Fipure 8, 1:count $ 
Centeſms, and that is the Point-which doth repreſent 
308, 
4+ All Numbers conſiſting of. four places, and 
having- #wo Cyphers in_the midd/e, muſt be ſought 
betwixtthe beginning of the Prime, unto which they 
ger and the firſt Cente, ror the oye Jo's L 
40905 being given, the igure'(v17.) 4, 
found-at the beginning of the fourth" Prime : 
there being Cyphers in the ſecond and thitd p' 
ruſt not count any of the teriths or Centeſms; 
forthe /aſ? Figures; 1 eftimate 5 Millians, which is 
' about«the aiadle of the firſt Centeſm, that | 
is the Point where -4005 is repreſented. | 
Note, Decimal Fractions and mixt Numbers,are 
diſcovered after the [ame manner as whole _ 


oo: 


: . $2 
"7 
% —_— 24 - 
+ ohtas 
 -, F 
LL? 4 do 
— Eo 
OY 
» 


- - 2, 4. 8, To, or the like. 


Dn Theſe of the Rate , Set. I 


- hers, for if the firſt Number 4895; were were. 18, g5,-it 
my be nee If tos Ve Bara and' by the 


which I come now to treat. ' , 
" Arithmetich there are three ſeveral ſ6rts of 
PAr<NG. Arithometical, Geometrical and Mu- 


drichmerical when divers Numbers being com- 
pared together retain am _ equal: dif 
terences,. astheſe, 2, 4, 6,/%; And thiy is either 
. Continued, inde Nees before z or 
” in theſe, 3, 6,9, 12, &c. (whictris alſo called 4rith- 
metical Progreſſion, or. a rank.of Numbers 4rich- 
metically proportional ;) or diſcontinued; as in theſe 


Geometrical rr, is when divers Numbers _ 
being Og Rey yy hong differ amongſt themſelves, 
, to the ſame. rate or reaſon, as theſe 2, 4; 


$, 4" c. for here, as 2s: half 4, ſo-4 is half 8, 
ind's half 16 ; this 18 likewiſe either contanued, as in 
thoſe before propounded, or m theſe 1,3,9;2.7,8 1,0. 
(which are alſo call'd Geometrical progreſſion, or a 
rank of Numbers Geomerrically proportional ;) or 
diſcontinued, ' as /in thele 2, 4, 16, 32,” for as/4/is 
puble 2,, "a 16; butſo s not 16 being - 


dufical proportion, being of no uſe in the preſent | 
is, | ſhall not trouble fhe Reader with : * But 

po | go Arg > arc hang 

\be | | ma 

be the berter underſtood. oo 


5 > thts 


n 


,.b 


Line A,"Yhn find _—— 


(ix, 8). upon B,:is' 16 upon A, whi 


<w T5505» 


Problem'I; 


Hoviagrite Newbery ,given, #0 fod s thin 
Geometrically proportional unto them, and 
ro three @ foarth, and to four 6 fifth, 8c. 


| hm one of the Numbers given upon the Line B, 


and ſet it againſt the eeb3r Number on the 
ber upon _—_ | 


bangs rk 


this third proportions Wnt the this 
third upon B, u the PLF®.: V4 in ike man- 


os 00 the fourth; upon B, you harethe fifth 

on 
Example, Let it be required to find a third pro- 

portional to rbeſe two Numbers 2 and 4s Which 


nay bear the F/owe; proportion 't9 4 bears 


| - SRILIER Rod till 2 upon B ſtand a= 
rn hg neat uponÞ is 8, the 
jonal upon A, ol 2s 


ﬀt- this bird 
h is the fourth 
tional : Likewiſe againſt 16 upon B, is 32 the 
Slab m4, and againſt 32.upon Bis 64 the /ixth 
: but now proceeding forward, I find 
Legs gps a B, will reach beyond the end of the 
Line 4, on iy ones y= left hand 
pon Ne B, a it 128. the feventh pro». 
I oceans farth:r*you may find 
the erp ny to be 256, þ oy wr Rn Os aun lan" 
"0 Ge ware required to find a third propottiona 
hy the ſame Numbers 2 and 4, which may bear the 


Jane Seaecrece to 2, font 2am4 fo [8 


- Set 4 in the ſecond Radius upoh A, to 2 B, 
Pegs yoaierays owe ttbe lef hand) is 1 the 

| | zonal, and-apainſt I upon A 18.5 the 
inſt this foxreb (viz. 5) up- 
propertional on.B, fp." -: |. 


Multiplication by the Lines. 


.Problem IL 


One Number bring given to be Multiplied by 
another," 16 find the Produt. 


4 W Multiplication cither of whole Numbers, miixt; 
ar dethnal Fractions; the Propcrthrte, 


As 1, is to the Multiplicater ;; 
* $0 # the Multiplicand, tothe ProduF. 


And the ProduF of any two Numbers ſhall have”. 
fo many places as there be in botb the Numbers given, 
» ghmg leffer of them do not exceed fo ma- 

the firſt Figures of the Product ; then it will 
ve one leſs. 


1 Example: Lee 5 be required to Multiply 6 


: .:'6 . 24] which Analogy or Pro-. 

thut, As 1 is to 4, So 156 to 24. 

' Therefore, Set .x upon the Line B, to 4 on the 

Line A, and then againſt 6 upon B,. is 24 upon A, 
- $hich is the Product ſon | 

Note, 'the Unit or firft term may be taken upon 

#ither of the Lines A or B, but the firſt and third 

4 errand, © 


£X 
ny 
ha 


Set in 4rithmetioh,: : 25 
and the ſecond owthe other Line; where the fourth 


will alſo be found. + 
"The Letters A and B may ſerve to diſtinguiſh'the 


} 
2. Keample : Let the two Numbers given bs 68 
_ 26, #0 bind the ProduR. ho Rants b is, 
{1 « 26 2:2 68., 1768.) i 


Therefore, 


| - Set x upon B to 26 upon As the n againſt 68 up- 
a B, & 836 00 4, whych & the | yp 


to.88, upon & 26 wp 
> is Ys Gn A ee Pro onſet of ug 


” matters not @hich of the Numbers, given. be made 
the wpogg_Racger ih and note alſo, = the Product 
hath as m wy as: are-in both the Numbers 
given, /becauſe the leaſt of thee (v4. 26) dothex- 
ceed rapaty of.. the fi rigures of the Produc, 


Dire” — "Let 88 be Mubiplied by I4 The 
n, pongerting is, | rd 
tg 3 .: 14 :: a... 9Fo — bp 
eo | 


Therefare, 


T 


6 
Set 1 upon B to 14 upon A ; then dnſ'68 ups 
"A on B is 952 the Product upon A, —— the' Pro» 
4. duct confitts of one place /eſs than there he in the 
he two Numbers. given ,. becauſe the leiſcr of them 
A {v13- 14) doth no exceed fo many of the firſt Fi- 
| gures of the Product. 
Now that the Product laſt found i is 952, and not 
ao 95.2 nor 9.52 will thus appear : Set 2_'D 


alalt 14 upon A, 
q n C 2 And 


- 


Noth hats ler ga 
T iplication, ing (et 1 to 
*tplicator, _ any Miyltiplicand you have-the 
28; if he Phat cal RT ans if 
«s 28 ; if g, theP1 2; ifg,56; if y, 
>. thc. Hence Y'conclade; that & Moltipli 
' ad beenbnt 6.8, the Product would have been 5.2, 
CID SEIELS 
HJ2- A. m 
2 emis ee Wombien 


* other of Frations only, mike the 'N 
Number the plicater, and T"'aguinft 
* it, ſeek the Fracti ards the left hand,and zgainft 
&# you havethe P ; 
| $ OR Let the two Numbers be 27.5 
Set 1 on &, to 27.5 on B, and then againſt .8 
(which being /eſ5 than 1 I ſeek towards the left hand) 
-on A'is 22 the Product on B. | 
And notwithſtanding a Nomber of more than) fortr 
-places cannot be exprefſed on a "Line of this 
tength,” yet the of any Multiplication may 
tbe diſcovered-to fix or ſeven places at leaſt. h 
5; Example : Suppoje I' were to Multiply £482 by 
$4 The ptoportion is, | | 
1. 44 2; 24% . $4028 


FPS BIS De PHT Ss 


Sw OO wn 


SY 


"- 


'*t A to, 54 B; ad. then ag 
DE y _ TR ſugpole E 


20 -* 3 086 f 
2 be! 200 3... IT iofoo © 
2000 & 'be aetoce 5 
$o the Product will have fix places, and againt 
ra Wal: you, may "ny (upon the” 


them, (viz.) 1349, the twa 

may by Cen) the 

two laſt Fi of the by the two laſt 

of the or-;- for ys ſhall you diſcover the - 
two laſt Fiaies of the Produf, in this Ex- 
ample will be 28, which De the fon firſt” 

(vir) ) fer —_—— complete 134028. 
wo but theſe al- 
Wa ——_ ks they (I hope) ſuſfi-- 


cient dze&ions for all x; $16 rage bath happen in 
Mottiplication, 


Divifion by the Lines- - 


Problem: LIL. 


One Number being given to be divided by 
another, to find the Luetient. 


N Divion bth of hol: Numberrand 1 mixt, the 
p 


As the Doviſer 8 to 4Y 


$a #« the-Davidend to the 2n0tiens, « 
C3 Which 


36 The Uſe of the Rule « SeQtT... 


Which Quotient fhall ever conſiſt of (but) ſo ma- 
- ny Figures as the Dividend hath more than the Divi- 
ſ6r, except when the Diviſor does not exceed ſo ma= 
ny of the firft Figures of the Dividend; then it ſhall 
- have one place mate. — © "20 Ft 
1. Example: Let it be required to divide 24 by 

4 : The proportion 19, | PEP... 
"Ws © tir Pas F& 
Therefore, ES VOTES 

4x Wer 3.105 * 


" , 
F "4 : 


 Set4n 6 B, to 1 upon! nd then againft 2 4 up: 
fy and; which is the Quotie: yori dn. 
2. Example : Let it berequired to Grvide r768 
by 26 ; The proportion is,” 
26. 1 ::"1768 ©: 68 
Sends, .... inf 


Set 26 vpon By to T7 npon A; 'and then againſt 

x768 upon B, is 68 (the Quotient) vpon'A.. * 

* 3. Example :'Suppeſe 952 were to be divided by 

14 : The proportion.is, 
4 #5 WY __ 


Therefore, 


Set 14 upon. A, to 4 upon 'B, then againſt 952 
4pdn.A, you bave 68, upon B, which is the Quoti- 
ent required. SER Wee px 16 R 

Obſerve "here, the Dividend hath but* one Fi- 
gure more than the Diviſor, yet the Quotient doth 
confilt of two Figures, becauſe the Diviſor doth 
not exceed ſo many of the firſt Figures, of the Divi. 
dend: but in the firſt and ſecond Examples the Quo- + 
tients have but fo many Figures as the Dividend bath 
Mmore--/ 


- 


- - 's 


Sec. IL , i Aritbrnetick. 
becauſe the Diviſor doth ex- 


more than the Diviſor, 
ceed ſo'many. of the firſt of the Dividend, 
to the general Rule above given, * 

"This ſhews (in all Caſes) how many Fipures muſt” 
| F in the Quotient, the value of the firlt of which: 
may be found by the Rule given in the IntroduQti- 
on, Page IT. 

Or it will.thus appear, that the. Quotient in the 
laſt Example is 68, and not 6.8, nor .63 : Set 14. 
upon.A,, to I upon B, 


HSAmesw s 


14 0n A; this done, aggintt any Multiplicand uporr 
upon &; as appear'd bythe 
por | ppeu x 


4 


2 "; The Ul: of th Rile « Se 
% And a—_ more Aug Rule, if TRY you ſuppoſe x4 
to YEA off a 
oo have the Chyocien upan B, Ys gags mln 
ple of Diviſion, | 
rows by eny-Dzvifor to find a Multiplicator, was 
in erred by 14 of the Pn] It may alſo 


the Lines mere 
a Diviſor to find a a Malipleatr: 
by s ey ng hy S A, to 1 upon B, and 
then m_—_— (towards the lefthand) iipon A, is the 


tor upon B, Example, ſuppoſe 2x were a 
» giver), to firid a Multzplicator. 


A, to 1 upon B, and then againſt x 
(towar SK 25m A hand] aan Ab 04 tlie Muleipt 


fy « Auk; 
icator to find. a Diviſor : This is 
but the Coreirſs of the fornjery” for having 20g; a 


Multiplicator upon B, et it agaiaſt 1 upon A, bt 
then Front 1 Tons, is 25 the Diviſcris before, 


Problem Iv. 
To reduce a wnipar Fraftion into a Decimat.. 
ET the Denominator (of the Fraction. 
giren) upon A, to the N roy rob pra 
EB, and th lf; coma th lf hand wpon By 


> the Decimal radon ſought. 

So 3 will be found equal to this Decimal (wx. 
25! For, 

dr4 upon A ivto I upon B ; $0 is 1 upon A'to 


GAG 2; 
FA will be. 75, for As 28. upon A, 1 to 
24 upon Bz; Sois1 upon A, to.75.upon B, rel 


Ly 


—ET Es: oe 
= fl avon Yags Pte (he) $4 
is equal to this Decimal, ax . 1.60624, Kor, Set 960 


upon A, to: $82 they gun I —_ 
»6o625 upon B,, wy ne bog "0 


Problem V. 


4 Decimal Fraflion being given, toreduce the 
 Jame into the known parts of the Integer. 


| I, F the. Decimal be part of a Pound Sterling : Set 
1.upon B, to the Number of — Pence 


_ or Farthings contained in a Pound a, then ſeek. 
A hor pon yn upon B, rwwewn s the left;hand) 
* Qu Tn ks the Shillings, Pence or Far- 
gr rep? rep) contin din the Decimal em 


Suppoſe 7625 were to be reduced in-- 
to pemkng 

Set: upon' B'to 20 (the Nunaber of Shillings in a 
Pound) upon A,. then againit .5625 upon B, to- | 
wards the left hand) is 15.25, that is, 15 5s. and **? 
.25 parts of a Shilling, which is equal to 3 4: : 

2. To reduce the Decimal given into Pence : Set x - 

' upon B, to 240 (the Pence in a Pound) upon A, then 
againſt ,7625 towards the left hand upon B, is 183z 
the Pence contain'd in 7625. 

3. But if the Decimal aforeſaid were to be reduced 
into Farthings. 

Set t-ypon A,.to 960 (hMacthings i in a Pound) 
upon B, and then again +562. 5 upon A, is 332; ar@- 
fo many-Farthings are contain dn .7625, 

Again, ſuppoſe .7625 were a Decimal of an Ale 
Barrel to be reduced into Gallons and Pints, 

Set 1 upon Aito 32 (the Gallons ina Barre!) upon 
B;. then againſt. 7625 ppon A, 13 24- 4, Gato 

CS allons".- * 


34 The Ufeof li Rule , Ss | 


Gallons and 4 tenth parts'of a'Gifſon 3 ' to reduce 


this .4 into Pints. ſet .1-upon A, to) 8 upon B, and: 


therr againſt ,4 upon & is 3/2 /Pints:: So" :7625-of: 
an Ale Barrel is equal -nnrrateabeg 2. 
tenth' parts of a Pint, 


| | Problem VI. - 
Three Numbers being given, t6 find fourth 
in a dire} proportion. 


"His is call'd the Rule of Three Diref, and by- 


the Inſtrument is wrought 


Set the firſt Number given upon B, "tothe ſecond: 
vpon A, and then againft he third Number given- 


upon B, is the founth. Number ſought. 


Example: If 8 Quarters of Mault will wake 20 
Barrels of. Strong-Bger, How, many Barrels of ſuch 
Beer: will 2.2 Neves make 2 - 


Set ®. upon B, to $0 upon & indthen aſt 22. 
n B, eh on ts and nw Bach wn will 22 
© @,/" according to proportion 24 
& make 60, Barrels, 28 will make 7o, alſo 32 
Quarters will make 80 Barrels,Cfo,. $i 
Pagblem VIE 


To three Numbers given, to fiud a _fourtÞ in - 


an inver{ed- proportion. s. 


" Bt iscalled the Role of Three Inverſe;-in which - 


| ovſerve, that if the :hird Number be «4 
" han, the ff, then. will the fourth be leſs —_ 


= ll EO On nu a I men 


—_— OC E————— y——_———_— 


if the »hird, Numbenbe 
| 2 an the Jt, th CT: "Y 


s 7 
oe FA ”Y 
5 8% 


A's 
. ; 
| & © 


&. . 


Set the third Number upon A, to the firſt (being 
of like denomination) uporB, and then againſt the 
ſecond Number upon*A, you have the fourth "0 
On. B. V3 = 

Exainiple: I 3 Me F/ e of Work in 9 
Wks how mary days 6 fe do the we | 

ork ? 


($12 pon, To $1pon B, then aginſt 7th 
A is6.u which. is- the anſwer., For 12 Men 
ee Woke, So that 8 Mendoin 


9 days. 

But if the Queſtioti had beet; In how many days 
can 6 Men do the ſame Work ? the Anſwer will be 
12: For, 

Ax 6 upon B, isto $ upon'&; $o is 9 upon B, to 
12 upon. A. #4 - 


- 


Probletn vn. 


| Betwixt #wo Numbers given, to thy a mum 


Geometrica# ly Proportiondh. - 


ger one of the Numbers given upon C, toithe 
ſamegNumber upon Dy#and” then agamit the 
other oye Number upon_C, is the Ge 


"327 
mean ſought. je 


Example : Let the as [4 'ven be 50 and 73, | 
to find 4 Ge.metrical mean, &c, $ 


Let 


Set 72-upon C, GORE and then agxintt: 
50. upon. C, 1s 60 upon D, the mean avbefore. 


vey, thus 72 Muttiptied by 5o I8 3609, whoſe 
= 13.60, oy Ot a SHER. 


Problem IX. 


Bl nr Root of any. Number- 


- anger 10000co. 


 Extraftion of | Roats 12.006 of the berdeſt” 
Eeflons in Arizbmerick, yet by help of this- 
dſtrament it may be perform'd with leſs trouble than 
of the- foregoing Problems : For if the Lines C- 
.andD; be applicd one to another. fo as 10 at the end. 
af.D; be even- with 10 at the end. of &; Fit 
| thus- applicd are like a Table 
' Square-Root of any Namber by InſpeQtion Bog 
. for againit-any: Number. vpon C, you. hare the: 
Squire-Root thereof upon D, Ee Cont... 
Nate, 1. When the Figures in the Num 
{ WE. even,,viz, when the Number-confiſts of 2, 4, 6 
or; 


30.25 IJ 

oh $& 5. 
4996 PEN + < y 

2. When the Integers i-.the: Number: given are» 

odd, viz. 1, 3,5'07 7, ſeek. it in the firtt R 

the Line 


C, andagaintt it you have the. Root ſought... 
And in this caſe the Root will krve half 2s many Pi- 


Problem %. 
To find the Cube- Root. of any- Number: 


under 1000000000; 


Pa the Lines Dand E o: e by ahother, ſoas10'.. 
A. atthecndof. D, be eecn with.10' at WEE 


E, this done aint ary Nur upooB, you have 


the Rocetherens .upore D; EC 
NR When the Nurber | pr. br 
er 7 Fi being Integers) oc 74 m.he firſt R+ 


igures 
Gius,8f the Line = Sd againſt it you hare the Cube- 
* | - Root fought. . Example: Let the Number given be 
2959, Teck this the frft Radias fn the Fine Þ, 
| & it Ifind:x5 upon D, which is:the Cube- 
ad - 3375, and'fo 1 212- the Cube-Root of 
952812 
2. When the Namber given conſiſts of 2, 5 ors 
Integers;-find it ir the ſegond ng od 
againſt it is the on OT 
35.937 were pre 


* - Fhns, © matt be Gaghoin 
mnt it 

$ For - againſt it -is- the- 

* - © Root, and fo likewile 1s $88 . the Cube-Root 

© 700227072. 


muſt be in the Cube-Root of any Number given.. 
Put a point overthe place of Units 'in the Num- 
ber given; then omitting 2, point every tliird Figure 
toward theft hand; then tell how many points, 
for ſo _ places of "ON muſt the'Cube-Root 


» 


* a tat 
of ihe Bib Has . St: 


Dzin my —_— EE: ot pen k 
bY 


. © "125 inthe third Radius upon E, cr E Tin aan 


Laſtly, to know how many alaves of Jutzgers- 


ae] 
"_ 7 


Py 


+ of three. or more 


Sz cx. IL 
.Of « Superficier. 


Suftrficies is a Fi incompaſſed” a3 
boat. with a Line oe Lines. and ip-e>- 
ther Tote ey, SONEEs 

;gure. is that which is 
Live, 00 ONE » Ciel 


2.) 

+ ia thet which” doth contit 
they are den Ty not ener pony 
are denominated... as a ree Angles is 
called a Triangle, a ou « Cynnge, So 

4::A Triangle is a Superficies mprtented by 
three Right-Lines ( as Fig. 3.) of theſe there'are Gx | 
varieties,” which I ſhall forbear to-mention, they bes 
ing all meaſured by one and the ſane Rutk. 

5. A Quadrangle is a Figyre comprehended by. 
four In and is cither a Parallelogram- or- 


Tra | 
'K 'Paralleligram is a, Fipure whoſe oppoſite - 
fides ars parallel, ha equal diſtances from \one- 
has 7 in all-places, and.is either Right or Oblique. 
7 A Right- Azgled. Parallelogr am, is that "whoſe 
Angles are all right, = is either a Square (as Fig.5.) 


er ah _—_— 4 > 
8. The Ov; —_ Parattelogram , 'is that: 
whoſe Angles are all Oblique, and 'is ether a Rhom- 
bus-(as Fig. 7.).or a Rhomboides {as Fig 6.) 
9. A Trapezum, is a Quadrangular Figure,whoſe 
{ides are not all equal, (as Fig $. 


4 


contain'; by one 


© Cufig,1)0r mn iipl af 


3- An Angular Fs 


Io. Figures: 


_ Of @ Cuperflaes. | _ SeR.TE 
| eg of mvre Gdes than fous are 


ys eng Bey ep reducible unto _:t#e 
- 8a cither of which are alſo 


he ke the five fades is call'd a Pen- 
you Fig-9.) that of fix fides an Hexagon, &e. 
Irregular Polygons, *tis needle(ito (:y any thing, 
they being. after the ſame manner- 4 Tra- 


o 
| thould next = gems ſhew the Uſe 6f the Rule 
of a Superficies, but it willnot be 


pertinent if I- firſt iſe ; 
"Ragrade maſt be mel : meaſur'd by-ſome - 
is Homogeneal (or 


it. A Line eaſy by « Lone, 2s One 
h, Foot or Yard. 

65 is meafur'd by a $S 05, 2s ONe- 
or Foot, &. A Sols is meaſur'd by &- 


__—_ ET i. one-Cubick Foot, fc. 
And when it is knows 


Then-is the Quantity or Content of either of theſe 
and of Magnitudes faid to be known. 

And the meaſures &f Capacity commonly uſed in 
England are of two- ſorts, either we: or dry, for- 
meaſuring of Liquids, as Beer, Syder, "Wine, &c. 
GEve-take it for-granted that) there are-;wo diſtinct 

Gallons 


I G&A $ ; 4 N Of | 4 PA fe 2 - 4r n | 

Gallons and a third for dry Commodities, as 
Corn, (9c. the Gallon for Beer and Ate; contains 282, 

for Wine 231, and for Corn 272 | Solid Inches. | 


See theſe more fully explai in'd in the 
Tables, each of which oth ſhew how. many 
ices re contanedin ay of th ler Meals: 
pretſed therein. _ 

A Table of Beer Mealure. 
[ Inches. 6 | 4 b 
Pants, a 
| v0} 2 \Dnar! | 
22 1 8.14 
- 2638 | 72 | 3%]. 

$076 [144 (72 #1 
[10x52 þ 288 1144). 


255 | Pants. 
| 7ot _ 2 |Quarts; | 
| 282 | 8 | 4 #Gallonm, 
2256 | 64 | 32 | 8 |Firkizy, | 
cis | 128 | 64 | 16 | 2 [Kilderhine: 
9024. "156 [128] 32 42 [Barreh. - 
in A& of the Firſt of William and Mary» © 
and Ale, in © - 
| 1 Gllwde ke within the Weekly ile of i 3 


x Table of Wine Meaſure: 


Hehe. 
"297 282 
| 095 : 2-. 
231 | 8. 
4158[144 
14553] $94 | 252 
19494] 672 |336 
29106|1008. 504 
$821211016/1008 


This Tables hatin = Th theo 2p b 
3 Tercions, 4 Hog ſheads, 14 Rundiers, 2:52 Gal-- 
laws, 1008 Quares, 2016 Pints, and 58212 Solid- 


Inches. -The Tables for Beer and Ale are like this, 


Szcr, W- -* 


The Uſe of the Rale in Meaſur Ss - 
| ES as ip « of. x Grit = 


fore firſt ſhew how by 'cither ES 4 
to find the-other. 


Problem | 


The Diameter or Circumference Ef a. Circle 
either being given to find the a 


HE Circumference of that 
ECT , nor hope 
Unity{or 1 ſis #3-14159265363 of: 2. 
but for our purpoſe 3-14 1592, , 
wul fuffice: Therefore, - as (is. t0:3..144 592, » 
the Diameter of any. Circle' to. the Circumference 
By the Inftrument thus, 


'Scet r on the Line A, againſt 34141592 on the 


Line B,” this done againſt any Diameter on-the Line , - 


A?you have the Circumference on the- Ling B, and 
the contrary thus , Againſt, k2YAT © ot 


Lt 


Thefe 


CLI eres 


” , _ 
©H . OS - 
«. a . - 
+. 
4 
P - 
YZ 
"4 
. 
w 


; y 
Theſe Dis: 30 (you we-tak 
meters. . } 4o CCircumferences, K-44” ' 
£ 30 | 157-079 
Or © . if - &. 
Theſe tele 9.345 
Cireum- zo you have t , 9.349 
_ '«. feretites, {Ef ras 
AF 15-98 
. ant ſo of any other. - 
F Problem 268 


Ermnrr=13: 
ca (Cor | 
cher, m ETD and Tſe > 4 


_ or Beer Bern, 


1. For tbe whole Area in Inches. 


HE Arez of a Circle is 

| Rect-Angle of hatf the 

UN Chrmf—es that is to ſay, & half the Dim 
half theCircumference, the 


| Tha, when the Diameter is 1, the Cratnbrtice 
ww 8 3 141592, the half of this is 1, 570796, which 
KF Multiplicd by by half the Diameter, (viz. .5 ) the Pro- 
.duct will be the Area of that Circle whoſe Diameter. 


s i, (v7, ) FIOee! 


The: 


» ) 
P. OE EE OED Crs 
PIC; 3 EY 
” 


S6R-U.. bd, us 
The Areas of all Circles are in proportion one" to . 
— the Squares of their Diametcrs, (2. 12. of 


Therefore, as the Square of the Diameter of any 
Crelebintnian et Ganans 
13 the Square other 
cle to the Area thereof. Tg _ 
——_ 783393: N mp rtinn = 
rea 78 5 ow £ 
_ OT As 1 is to 7 $3298, $o w the 


be, =o Diameter to the Area : So .785398 in 
Urnuitwith Cyphers be 


and if an Unit with 
died y J ;99 the Qu S.nyr dr Cd Ne 
fixed Numbers 


nd fr] _— MY 


the Arco libre Inches? Fert or Y 
= the Diameter was mcciared by lace 
|, with more expedition by the” Infirument, 
a : 
Set 1 (a Diameter) upon the Line D, to 785 
(the Area thereof) upon C+ -,- 
This done” the Lines are like a Table of Circles 
Areas to all Diameters, for againft any Diameter up» 
-en the Line D, Eno RS 


Example , Let the Pages be266- 


Set-1 upon D, to.7852 98 upon c, ad then a- 
gain{ 20 upon Q,is 3 14.159 Or _—_ 
C, and as{he Ruſſe now ftands I allo find that when _ 


\ "EM 
þ "8 


IC NOTE 
. 
>, 


The 'Dia- Ph. Area { 490.87 þ 
| "4 30 . 706.85 Þ Inches; 
OT TIT 5+ ap 


| Contuarimile when the 


z00 r 19, 
i code ny EL bs 


25-23 
"2 For the drea in Gallons or. Barrels 


Hl Ale bids by aſp. 4 
in or Wine 
and ſo. for_ any other' Meaſure c2 in- the for- 
Tables, but-without y the Area in In 
ches, the Area in Gallons may ws, neu Di- 


vide 785398 


$444 
282 the Qao- Pg. AG 
hays "Hent 1s 0033992 WG 


The Seera Quotients are. the Area, ofa Circle 
| whoſe Diameter is I, in mulls gn 
ively, and are fixed es eifrer £ 
.- the Area of all Circles in either. of the Meaſures, for, 
if the Square of the Diameter-of - any -Circle be 
Holes by ft of theſe Numbers, the. Pro- 
1s the Area in Ale or Wine Gallongreſpectirely. 
If you would cficCt this by Divifion, the —_ 
_ Diviſors are thus found, 'M Multiply the Divifor for 


AN Area in Inches, viz. 1.27324 *1 


ts 282, 8 = ra 359.05 (4 G 
'& "»} —— 294-11 $WG , 


127324 © | 
Ale Gallons 0027851 127308 I 
18 


Wine Ballons.0033999 [294-1 
[a bark Tie 


Thus by the Pon. | 


' But the Circle be. more 
_ b hy te Hoſe wy Numbers 
Hor: ur myhpc iame« 
Fn E at 
1s equal to the” dS poorly real the 
long, "thi the FE Poor for the Ale-Galfon 
18,95 which is the the Diameter of that Cj 


Content is 282 the Square Inches in the Ale-Gallor 
The ſeveral Gage-Points are the Square-Roots © 

abi 

ound at once 

theſe Linegeven ; at the end 


Agent ſt $359.05 ) {e \ are, F RY hy AG 
Dw1 
_ {PET > kg 17.25 


ct BY - 


To which are {et the Letters « g+ 408 ws, up oy 
eheRule, - fag a= | 


* 
PR. dye 
MK > 


> 
"x 
oe 
P2 


2 at | T +4 < $A CET. : > [OR we” 
4 oo z " - j > a p | « 
mg —_\, o —_ _- - 
OAIYS - : s CFE © DE =. TH 
A %* - a ' 
 -;Now . by theſe | Gage-Points- che Area of 
—— . any 
s " 
: q on the "7 ; [ | , 
, " £} 
\#\ Far Ale-Gallans, 


Gage Paint for Ale Gallon) apa 
en agajſ any Diamecer way Þ 


qT: _— Y —_ \ 


D, to Rodd ge 
ny ] 


les): hoes - P 478 2 ay "dead 
When the " Diantter is lefwthiny 
* or more than 100, then ſet the- Gage-Po 

- the middle wan. &, wan, 


: Diame- you hay re. og F 
| _ ters At {hat ſe Area's * AG. 
_, ---caÞD 4 upon C- YC .278 | 


And without moving the Rule;-if-10 at the be- 
. ginning of .D be 100, the Area againſt, it will 'b&- 
uy: 17 30- aguigtt ee Places, .v3F. 200, the 
- Area is 111.4 Gallons, againt-3oo, it is 256.7; and © 
. ©-0n.to'-600 tatibes Diameter, againſt which you 
. hay®-1002.9, ©&c. by this you may further _ 
that if the Diameter be increafed-by Tens, the ; 
wil increaſe by Hundreds: thus, BOS 


RV. 24519 "i 
the Diva -  FI27.851 A 
Diameter” 60 (BY 10.026 >Gallons. | 
: - C600  Cl002.6#,  - - 


- The like for Wine-Gallons. 
Loſth, 


To find + of the Are of # Cir 3n Als 
Ro wt Wine-Gallons, &c, © 


Set the Gage-Point to : : +0or ary vtherpart of t ; 
___—— like part of 
the Area, 


: Let it be required to re. the third por p 
of th Arta'f 4 Cirele in p 


FS Ooecve Sam | 
| Set the Gage-Pgint to 4 of 1, viz. 333, then | 
gainſt any Diameter you have 4 of the Area, thue - * 
agaitift 100.38 9.283, which is £ of 27.85. the whole 
Area» 


Uhderſtand the like fot Wine-Gallons, Ale or- + ; | 
Beer Barrels. | 


Problem UL Figure: 2. 


The ewo Diamezers ed and ef of an Kl- 


lipfis, being fo - find" the Area or 
Content in 4 Gallons. 


Prowals the Diameter of « Girele, isfo 
*the Arca of that Circle 3 So18 the ReQ-Angle 
or Product of the greater and lefler Diameters of an 
Ellipſis to the Area thertof. 7 rn ey ws 
Fn Melted by the lefler , then that 
meer 
cators or given {in aa appr, vo en yo wk 
. the Area in inches. Gallonsor Barrels, according ta - 
- - the Number made uſe of. 
Or thus, (by Problem VIIL Sect. [.) find aGeo- | 
metrical mean Proportion between the greater and 
© Tefſer -Diameters, for this tmhean is the Diameter of 
I Tye We 


Example, Fig. 2. 
*t th F or Weg ed be 72 Inches, and 


o, by the Rule above cited, the Geo- 
them will be found to be 60 


7 6 bs Fe ' _ "rs. C— 
Sea. IM: ; of « Triangle: 
found to be 10.02 *AleGallons But the Area of an 
Ellipſis may be more eaſily pak. oY 
Set $59:05 upon Bto one of the Diatheters (ſup- - . 
poſe 50) upon A ; then againſt the other Diameters 
(ſuppoſe 72) upon B, you have the Area upon 'A, 
which in this Example will be 10.02, Ale-Galldns, 
the Conterit of this Elllpfis at otie Inch deep :- the _ 
like may be done for Wine-Gallons,- Ale or Beer 
> Barrels by taking the reſpective Numbers laid down 
in page 47. RY | 


Problem IV. 


To find the ' Area or Content of - a Thin 
gular Saperficies, ' 


N all Right-lined Triangles, Multiply half the long- - - 
] eft fide (or Biſe) by the Perpthdicular (which 1s 
always the neareſt diſtance from the Baſe to the op= 
poſite Angle ;) or m_—y the 
by the whole Baſe ;” this done, the Pr ts the 
Area required,- " 


Example. 


Let Fig. 3, regreſent « Tritngrilar Bick or Cooler, 
whole longeſt fide 4b, is 260 Inches, and the Per- 


i 2 
1 8 


- pendicular Line c 0 110 Inches, "the lf of 44 is =, 


130, this Multiplied by 110 gives 14300 for-the 
Area in Square Inches, and this divided by 282 quotes 
50:7 the _ Ale-Gallons, or by the Rule at ont 
operation thus-* TG Ib . 5 
_ Set 282 upon Bto 130,upon A, then againſt 110 - 
upon B,” is 50-7 upon A, the Content as 


. D 2 To 


Of oBaalges,, Sc. 
4 To -meaſure Cuadrangular Figures. 
IN, Problem V. 


Tn any Right-ongled Parallelogram be it 
Square or Oblong : The Produtt of any two 
-fides including one and the [ame Angle, 'is 

equal to the, Area or Content. - 


/ 


1, *Example, 


JxOGz 5:) the fides þ# and # k*are equal, ſup- 
| | poſe cach be 132 Inches ; this Multiplied by it 
ſelf is 19044 the Area in Square Inches : For the. 
. Area-in Gallons by the Rule : 
»Set 282. upon B, to 138 upon A, then againſt 138 
ww is 67.53 the Arca in Ale-Gallons at-one 


P 
2, Example. Of an Oblong (Fig. 4.) 


Suppoſe n s. 130 Inches, and s# 180, the Pro» 
duct of theſe (being Multiplied) is 23400 the Area 
-in-Inches : but for Ale Gallons, ſet 282 upon By to 
i180 uporr A, then againſt 130 upon.B, is 82.9 
. Ale Gallons the Area required. 


ro 


See... -0f «Pads = 


- Problem VI. = 


In any Obliqui Angled Parallelogram (he it 
a Rhombus. or a Rhomboides 
the ſhorteſt diſt ance between the two longeſt 
ſides by one of the ſaid ſides, the Prod ova 
is the Ares. 


1, Example. Of: a Rbimbiis (Bg-7.): ; 


CO Uuppole the fide p # were 130: Inches, a 
G diſtance qy 108 97 a thy. hy i te 
wal be 14040 the Area in wor But by the Rule 
us, 
As 2.82 is $0103; Sois 130 to 49-78, the Arta 
in Ale-Gallons at one Eich deep. 3 


"Y Example. Hf 4 Rhomboides (6. 6.)- 


Let the fide'x x be 260, and the diſtance # 108; 
the Product of theſe.is 28080 the Area in Iriches. 
By the Rule: 

Set 232. upon A, to 260 upon B, then againſt 10S - * 
upon A, $9997 the Area Ale-Gallong, 


ply- 


- yy” "= : i | = 5 2 ak | * Y i & | - 3 
> $6 Qf @Pardlelogran, Set 
* Problem VII. Figure 8. 


Te Jud the Ares or Content of 6 Tropezium. 


| Right Line yoal from Go ha ws; Acute 
b Angles to the ine 4 i 
4 Till vide the ERS Triangles, the 
 Are's of which are equal to the whale Trees: rapezium, 
and may be found by the 4. Problem of this Section : 


. Orth I um of th roo Perpendicular 
(fe us, Mah the fx of tie the Produt 


+ ooo this is ſo plaio thatit bor 
Ran Fur fie hed Views, 


muſt be 


mgky (rin ides) and ES 


angles are equal to the Area" the whole 


Problem VIE. . 


| = Win 
| Product lathe Aras 
« Pentagon (or Figure of five equal 


each fide be one Inch, to find the Per- 
DF have given AB==+5, and the- 


= "i G I'S < wy . 'S - D. bs þ 4 » . 
- Wy 4 . * 4 ”, EL id... c 
- ” | Y . d ! $6 he 6n"s mw 
- oy, 2 , A : , 
= " N - 4 
- : Y * . P $ ” 
- =_ 
. { ” q 
% 


Therefore, . 


As the ſine C = 36 d. —_ Co, Ar, ao 
$0 is the fin#B == 54. ike 9-907957 
| To the fide C A= 63819 - .$37708 


wha 4 is the Perpendicular ſought, and this 68819 | 

Multiplied by half the ſum of the fides, vi7+ 2. 5 

Product is 1. Dade. the Area of a Re 
" fideis1 Inch ; perry 

al the other Td which are expreſt in the 
Table, In the firft Column of which 


ſecond thei 
- which being divided by 
: ano boron. Ale-Gallons, whuch are the ons 
bers-irthe third Conan, : 
Aveis in | Areas in 
Inches. = Ale-Gall. 
|- 1.72047 oo6ror- | 
2.59809 | .009212 
3:63440 | .or2838 : 
4.82840 017120 
6-18210' | 021920 
| 7.69400 027280 
| 9.36760 : 033210 
: I1. — ©39700 


—.___—_ th. 


outs Pang mi 


- 
Tap a 

- p bk 
—_— 

a... 


Of Regul Polgom. $a W. n. 


" the Area of each may be readily fond when the 6de 


i any known length :-For, 
As the Square of the fide of any Polygon # to the 
Area of that Polygon 3 
$o 8s the Square of the fide of ay other bike 
Polygon to the Area thereof : 


Therefore, | 


ns Area of any Polygon (exprefledin the Table) 
Multiply the Square of the fide by a Number in 
the 1 \Column againſt the name of the -Poly- 
gon ? given, the Produ will be the Area in Square 
nc 
" Andif the Square of the Gde taken | in Inches be 
Multiplied by a Number in the third Column, the 
Product is the Area in Ale Gallons. 


Example. | 


Suppoſe the fide of a Pentagon be- 5o Inches, 
this Squared is 2500, which Multiplied by the fiſt 
Number in the ſecond Column, (viz.) 1-72047, 
--/*: ig will be 4301175, the Area in Square 

hes 

And if the Square. of 50 (vix) 2500 be Multi. 
plied-by _ the firit Number in the third Column, 
. viz..oo61o1, the Product will be 15.252 the Area 

' in Ale-Gallons, which. a exactly with the for- 

mer , for if you divide the Area in Inches, v:z. 


*.-_ 


4301-175 by 282,. the Quotient wall be 15.252, 
This may be eaſily performed by the Inſtrument, 
for there you have the Square of any Number by [n- 
ſpetion and the Maltiptication is quickly- wrought 
by the Lines A and B. 


- But 


| od IV.” n Of ar : = = alan. 

tif D, will effect the whole w | 

expedition, for at once ſetting. of wed 

Rule you have the Area (in Inches or _: 
to any give fide, or the ſide to any Area given. 


Example. | by . 


For the Area in Aﬀle- Gallons, Set 1 upon Dto(the 
Area in Gallons when the fide is 1, vs.) .oo610t 
uponC, this done, againſt any fide upon D you have” 
the Area upon C, and the contrary. | 

Thus againſt © moon D, is 15:252, the Area in 
Ale-Gallons : | 22 Gallons an. Avea open 
0 ot lin dy the upon D, ec. 

It is needleſs to give Exan of the other. Poly- 
gong, for what hath been ſaid of the Pentagot may 
be underſtood of the reſt, — to ule the 
proper Numbers as aforeſaid. | 


SECT. IV. 


The Uſe of the Righ in the Menſuration 
of Solids, and firſt of « Priſm. 


* Priſm is 'a Solid: contained by ſeveral 
Planes, two of which being oppoſite are 
© called the Baſes, and theſe are equal, Pa- 
| rallel, alike and alike ſituate, but the 0- 
ther. Planes are Parallelograms, in which a Rigtit 
* Line may be every where applied from Baſe to Baſe: 
Under this name Priſm i + Looper prehended that $4tid 
' of WwoCucular Baſcs, y called a Cylinder. 


Ds 4 Problem - © 


N Of @-P 7 = Sock IV; 
- | Probem Z 
\ - To find the Solid Content of 4 Priſm. 

: We the -Area of the Baſe by DE 


dicular- height, he Froduct bs: the, Content: 


Example. 


ons to Fog, 5. e 
the Pe lar- (#i) yo- Inches, bow many fle- 
Gallons: or- Beer Barrels mill ths. Tin comtoin ? © 
Set 282 upon B to 138'upon &, then againſt 138. 
* upon Bis 69;534 upon A, the Cantent in Ale Gal. 
» lons-at one Inch , this- by. 3o, the 
4 whole depth gives 202 6:02 the- whole content in Ale= *}. 
Gallons, this divided by 36 quotes 56.283 the Con-. 
tent4n Beer Barrels. 
. The Fraction .283 (being reduced): is 19 Gallons 
and ,188 parts. . For _.- 
Att.999-7 36;* .283.: 10.188. 


2. Example. Qf « Revd Priſm or Cylindgr, - 


> Lotfig 2+ Repreſent a round. Tun, whoſe Dia- ic: 
 __ meter "oe oY at wag pine 14g 1) the Diameter at 
" bottom, each- being 120 Inches, .and the Altitude. 


e x 36 Inches, How ma Hons has 
may RG 7: fr Gallas Fe. 


a” 


the Gee Bot 4 ky to.36 the Tubs Sc 
upon thn ainſt 1 20: the upon D, is: © - 
| 1443-6 the-"Content in p 9b , 


2, For the Qontent in Beer Bairels: 1443-6--Di. 
Vile by 36, quotes 40.1 the Content in Bavrelk* 


\Tcome-to chis Tm, and find the Li, 9-- 
s , How many: Beer Barrels os this- 
cont in the Tun ? 


Set the - Gage-Point to 9, then again inſt 120 is 


_ 


- 


10039 tit #10 Bra and-1 Gallen fd; th 4 
_ quantity of+ Liquor ſought. 


N'this Problem are Thee: but-all te "I 
ſolved at once ſetting the Rt A 
I. 'By the depo and Content to 6nd the Diameter: 


Example. 


+ the deprb. go. Inches, and the Contens toe 
| Alt-Gallons. What 3s the ene F 


$40 the depth upon C, to the Gage Point up-. 1 
on..D : Then againg 1800 the Content upon Ci” 3 
197-1 Inches, the Diameter ſought. . 


{ 2. By: 


$ 
# \ 


3 


"1 - — 


© Of -# Cylinder, Se&.AV; .. 


2 'By the Diameter and Content to find-the depth, 


* . © without moving the Rule: Say,” . © + | 


Content. 


As 127.1 the Diameter is to 1800 D 
{the | 0 © 
Sovis the Gage-Point to 40 the PM) D 


depth C 


3. By the Depth and Diameter to find the: Con- 
ten, the Rule Rtanding-as before : Say, 


o 


As tbe Gage-Point is to 40 theY- D 
depth. | La u C | 
” $0 18 127.1 the Diameter to 1800 PDC 
| » C 


the Content _ 
Note, As a Circle is the Baſe of a Cylinder or 


xound. Priſm, fo a Triangle, le,. or any 
other plain Superficies may buen. Ill 
Salid, for if there be Planes | perpendicularly 
upon the Line or Lines,” which i | any ſuch 


Superficies, they will generate a Solid which may be 

ag _ Ns —_ of any f— Solid 
1 potten by © rea of the Baſe by the 
Altitude or diſtance fram one Baſe to wot gg | 


Fo 
. 


4 XN. , W % *+. _ «x 
g . 2 oY | ! \ 4, % ; 
. F - Ss 
- 


SECT. V;-- Us 


The Uſe of the - Rule in the Menſil wiow 
of @- Sphere, and its Fruſtums. 


Problem L 


The Diamiter of «8 heve w Glade being eng given 
in Inches, to pr the Content thereof in 
Inches er Gallons, both Ale and Wine. 


is two thisd parts. of a Cylinder, 
. Spb vewo thi Alttude are equal to 


- the Diameter of the Sphere; 

But if the Diameter -and Altitude of a 
Cylindee-be 1,. the of the Baſe (which is alſo-the 
Solid Content (for 1 not Multiply) is .785398 : 
| Therefore: of 785398, viz. -523598 14 the. Gon- 
tent of a Sphere whoſe Diameteris Unity or 1. | 
. © Morrover, all Bodies are in; —p——_——_ 

* another as the Cube of their like lides ; 


" Therefore, 


As the Cube of the Diameter of any Sphere 6 5s to 

the Content of that Sphere ; 
$0 is the Cube of the Diameter of any orber Sphere 
to the Content thereof. s 
1 et Diameter be 1, the Cube gurl if | 
I, **g 


” % 3 , 
» E 
PEW | EPR R. 


As 1590 4323 523399 
be of the Pianeter of ay Sphere in: 
Content. 


Al Lee the Dienveter of a. he 25 
. Inches, and the Content required in Solid Inches. 


By the Lines D.and C on the Rule, the Cube of 
20 will appear. to be 8000, this 
pad. 1 4188.78 the Content { 
For. the Content In Gallons. 


a -$23598 be 
ED how Fits /$-cov aj 


\- "But OUTS TIOPETINE: be readis. 
"% nad by tern " Ow 


Thu, -. 


© Set 1 -uponP, to. Bs as ting then againſt + 
© any Diameter upon D Content upon Zu 
- againſt 20 (the Diameter above-mentioned) upon 

q ACA the Content in Inches as before? In like 
þ manney :» 


by. 


- hk -—_ : 
- 


ran i thy Dine we 30, th Gn 


; 2% 20 upon D 1s: 14.8; 


33capph 
. %y 


be 14139, 14, ©; . 
For Ale-Gallons thus, 


Set'r ba D: to .oo1836 upon E, then —_ 
any Diameter-upon D, is the Content upon E, 
the Content as before, 


and without moving the RuleT-find that-if the 


nnd nk Wt 6.” 
| Problem Il | 


Heving the Altitude of rbe Fruſft um” 


pr together with the: Diameter. 

Boſe, 't6 find the Altitnde of The bes. 
6p. (which is all one) Me" r6-- 

| inde of the Globes Axis. bs 


he -Bule i, 


Diame- 
- ter be- 


Ceneret | 


In Fig. 10.- Let c b the Altitude: of the Fruſturn.. 
be 6 and d ce the Diameter at the Baſe 7” 
the balf of this (viz, dc) 18"12, which 
144. OTC, the Altitude b 4, wh 6. the 


- ; "j Pn _ _ - OY 
| Gnoticnt #24 equiltoe's, the F of the 0- 
ther Fruſtum. Note alſo, et i pine 
proportion between « c and & is equal to c 

which doubled” is 4 e, the Diameter of the Fru- 


os 
Problem IIE. 


| Having the Altitude of the greater and leſ- 

ſer Fruſtums 1, 4 Globle, and the Diame- 

fer of the Baſe, to find the Content” of the 
leſſer Fraft | 


The Rule: 


Y the Diameter at the Fruſtums Baſe find the 
| Area of a Circle equal thereto; which Mul- 
wh = the leſſer Fruſtums Altitude reſerving the 


4 2. To z the Altitude of the greater Fruſtum,add 3 
'® of the Altitude of the leſſer ;' this done, _— 

rh vals if the former Produc, and divide this 

& big 2 the. Altitude of the - greater Fru- 

Wh, No will be the Content of the lef- 

ru 

' Example. IoFig. 10;- Let e 4, the Altitude of 

+ the er Fruſtum, and d ce the Diameter of the 

Fru Baſe be each .24 Inches, cb the Altitude 

of the lefſer Fruſtum 6 Inches, 'What is the GBon- 

tent of - the lefler Fruſtum (4 c eb) in Ale-Gallons ? 

|." * _ "The Areaof a Circle whoſe Diameter is equal  e 
>. (94.24 Inches) is 1-6042, this Multiplied by c b,s, 

+ 9.6252. which" keep : Again, half ac iÞ 12, to' 

which add 4 of © 6, vix. 1» the Sum # 13, this 


Multiplied 


Multplied by 9. Fax2 is 125; 127, Bhs this divided” 7 
by ac, = -24, the will be 5.213 the - 
Content of the Fruſtrum in Ale-Gallons: nog by the 


. may. be penarneg with greater exp 
Thus, 


I 
'« 7, Set 1 upon D to the Dec 6. 
upon C,- then 'againſt the Diameter of the Baſe, 
viz. 24, 18 9.625, which 
2. Set the 'Altitude of - the greater Fruſtum, 
v#7. 24, upon A, to 13 (that” is © &e, more> of 


c b) upon B, then againſt 9.6252 apon A 5. 2136, 


* the Content as before. 


att 6 et. A. w* 


*$xc:; VI. - 


The ,U of the ' Inſtrument in the Meſure 
tiow of Pyramids and their F ruſt urs. 
and meet 37 


A FEES 


of the(e Planes 4 Eine" may be 3 Ab Bite 
applied from the Baje to the Vertex. 

And under this name Pyramid is Com 
that Pyratnidical Body (whoſe Baſe is a Circk) com- 
monly called aCone,” + **- 


Pyramid contained under ſ6-. 
veral Planes, 5neorm "one pr X27 


Problem 


- þ , ; _ Y S p. 
G M>e 


S 


. Problem L. 
7} ful the Solid Content of s Pyramid. 


A Pyramid is one third part of a Priſo, which--- 
hath the ſame Baſe as the Pyramid, and the | 
Altitude equal therets : : . 


Therefore, 


Murph the Arca o thr Baſs by of rh Alticade, 
or > of the Area by the whole Ldltstude, in either 
es the' ProduRt will be the Contens of the Þy- 


*-, = Thisis univerſal for all Pyramids in_ whatever 
= NNE Nb ts Gon we four will 


by pans 1) 
112 Inches, lttude; £ - 
0 Up pu 4 dle-Gallons, 


upon to 112- Fupon 
HW av 


'.. ypan Ay to 30 B, and agginſt Fu 
$ 01334: the on A Tu 


2. Ex- 


» 0 > 


$60. VE. of 0H 67 


2+ Exanple. » 


Tooe's.s round Pyramid or Cone (as Fi "wes 


fopot the Diameter at the Baſe « 77 0- bg} 100 
and the Altitude x x 186 ; How Ale 
Gallons may tþis Cone contain» 

Set the Gage-Point for an | Ale-Gallon *to + 
of the Altitude (viz. 60) upon C: then agialt 160 
upon D is 167 t the Content required. 


Problem IL. © : 


To find the Solid Content of the OY | 


of 4 Re 
the Rules af 


WS. T0 f theſe. three Nunabers 
tiplied by one third part of the Alticude,the 
1s the Content of the Fruſtum ſought. - 


Fruftuln of a Round Pyramid-or Coney. 40 the Dia» 
meter of the greater Baſe is 108. 
Diameter of 
36 Inches, to find the Content in AIG Gallons: | 

1, Set the Gage-Point to. 1 in the middle of the 
Line Cz then againſt 108 upon D is 32.48, the Area: | 
of So gas: Bain fn Ale Gene, 


. Set the Gage.P its ed, 17s, When RY 
LC; then againſt Be npon'D, is.18 


"Bon and alſo phe 00 Foyt, Kin phe ; 
wk ind ATE 1 wear Frapani hetwig ; 
Example. Let 4 c e o (in Fig. 18.) repreſent the- b 


l eee 2 
jelſer Bale 81. eg b- 


” 6B . Of the Fruftrims of a Pyramig.SeA VI.” 
3: Sct-32.43 upo C, to 32.48 bpon D ; then a- 
' gainſf 18 27 upon C, is 24.36 the Geometrical mean 


tween the two Area's. 
_ Area of the eater Bl 1s 32.48 
Fhe 


| rea of the — — 7 
The Grometrcal mean betwixhr two Are' p27 


—— 


Theſum is ——— ———: 75,01 


 « This Multiplied by = of the Altitude (viz. 12) 
_gives 901.32 the Content of the Fraſtum ſought. 


Or by the Pen thur, 


f; Square the Diameter of - reater Baſe. 
-methigs mY of the Baſe. . 
one of , thele Diameters_ y «the 0- 


Jum 'by the Altitude : the laſt Pro- 
1677, Quotes the Cotit in /p4 


Se. VIL. Of Gauging of 1 


S'ECT:. - VI. + 
The Uſe of the Rule in Gauging of 


Brewers Tuns. 


| Heſe Veſſels are in ſeveral Forms: the moſt 
IC uſual may be conſidered under ſome of - . 
theſe varieties, : 


1. Such whoſe Baſes are equal. 


And if. the equal Baſes be alike (that is both 
Round, both Square, ©c.) and Parallel, and the fides- 
of the Tun ſtraight from one Baſeto theother, theſe 
Tuns are called-Priſms. See Problem I. of this Sect. -+ 


IL Such whoſe Baſes are” unequal. 


1, If the unequal Baſes be alike” ſuppoſe both E 
hr romchy Br pti | 


: S : _ :- Of Gauging of Twx:. Sett. Vir.” 
© "Notes When the Baſes are Proportional it will 


be, . ; 
Ax the-length of the greater Baſe is to the len 
f the lefſer ; : ' | or | 
So is thg breadth of the greater Baſe to the breadth 
of the leſſer. "_ 28h # 
And the Baſes are ſaid to be + $a when 
* | the lengthof the greater and lefler Baſes are both iy 
* -_ the ſame Plain. | | 6 


by = 
2: + aa an SS .2vq 


Problem I. Figure 11, - 


There is a Tun whoſe Baſes are both equal 
and Square, each fide of ejther Baſe be- 
| in 38 Inches, and the depth 33 Inches, 
*  - What is the Content of thi Yun tn 

. Gallows? Anſwer 2228.62, - 


— 


oF By | 

.* CET 232 uponB to 138 1 A ; then againfl 
. 133 upon By you have 67.534 upoh Ahe 

tent at one Inch deep ; this. multi by the whole 


depth, vix, 33 gives 2228.62 the Conteftrequired. 
- Or this, | | 


| Set 16 79: upon Dto 33 (the Fans "7 
; C; then againit 13$ upet D, Rebels <p dn. 
he tent as 1 ; 

we, 16-79 is the Gage»Point for Squtars Vel. 
ſes, it being the Square-Root of 2$2 thy Inch tn 
an Ale-Gallon; 


# 


$ 


le 


Sed VIE Of Gauging of Tyms.” I” 
It is needleſs to give more- eo mann 

if the Tu fone te quia 4 nan = 

if 'the Tun the q tions 

the Contefit is found 

Baſe by the depth 3 mr Sonny as in_ 

moſt Tuns they are, the Content may be found at 

one Operation, as batl#þecn fliewn in the I. and IT. 
Problem of Sect IV. - 
=. ; 


Of Thus whoſe Baſes are avaguel 


Problem-IIL Figure 16. 


- There is @ Tun, as a, b, c,d, e, f 8, h, whoſe 
Baſes are Refi angular Parallelograms, 193- 
equal but Parallel, and alike ſituate; and. 
th fades Proportional, (therefore called the 
Fruſtum of a Pyramid) d a the length of 
the greater Baſe is 100 Inches, and d © the 
breadth. Bo ;. he the length of 'the leſſer 
Baſe 85, andhg the breadth 68; and the 
depth of the Taz o Inches: bow many Ale 
Gallons may. this Tan contain ? 


R al Tans of this ſort;- this is 2 general 
Rule: 
' Take the Area of the greater Baſe, the Area of 
the leſi:r Baſe, and a Geometrical mean Pro 
pal berivixtt the two Ared's 4; the ſion of the/ 
., multiplied by one third part of the Sax; Seech, x 
£19003 the Contens, * 


+ Example. 


' — ata "Te VT EEE TI ITT _—" 4 tk is hs 
on - Of Gauging of Tun SE VIEW 5 
be, either þ the Pe or the* Lines A arid 
Example n, Og 
B upon the Rule. ; WS 


3,284 isto'ld 00. Fs Ag 2m 
"the Area of the greater Baſe, Vit $.28-368 


4s 282 ist0:þ 8 85. Sowhg 68: to | 
the Area of the-leſſer Bale VIZ. — rey 20,496 


A Geometrical mean between theſe two | 
Area's will be found (by Prob. VIIL > 24.112 
Sect. 1.) to be 


The Sum i$ 
This Multiplied by one third part of the Tuns 


depth, viz. 10, gives 729.76 the Content in oo 
| Gallons. | 


mmm——C— —— 


wm 72.: 76 


Problem III. Figure 16. 


There is a Tun whoſe a (11k m 4s 
ter, and n qo pibe leſſer) are both El, York 
cal, Parallel, Proportional and- alike ” 

| $#te 3 the greater and leſſer Diameters of 

each Baſe equal to the lengths and 
breadihs of the Baſes of the former Tun, 
and the depth the' ſame ; how many Ale- 

. Gallons will this Twn contain ? * 


I Elliptical Tun may:be conceived to be in- 
ſcribed in the Tun, whoſe Content was found 
in the [aſt Problem ; all the given dimenſions are 
- the lamein both, and the Operation wil be the ſaws | 
_ 


too, it for the firſt term in'the Proportion we take 
359.05 inſtead of 282: See the Work. 


As 359.05 isto.3 kh, 100. Soislm Bo 
to the Area of bk; cad or a 82.28r 


As 359.05 is ton0 85. Soispg 68 to 
7 FF theaArcadt te leffie Baſe nt $ 26.098 


The Geometrical. mean between theſe 
two Area's will be found (by Problem j 18.938 
VIIL Sc&. 1 )to be—— | 


— ——— 


The Sum is ———— 57.317 


This Multiplied by one third part of the depth, 
viz. 10: gives 373-17 the Content of this Elliptical 
Tun, in Ale-Gallons, 


Problem 1V. 


There is a Tun ( as Fig.17.) whoſe. Baſes are | 
both Square but unequal, x p the ſide of ? 
the greater Baſe 108 Inches, r 0 the fide 
of the leſſer. Baſe 93, and the depths a 30 
_ what is the Content in Ale-Gal- 

$4. % 


ln deny the eaten of Pyramid ay 
a 
My, > -- by the General Rule in Problem 


E Or 


\ 


: - | : q xx 25 Kh . | . | [34 [4 * 4 ns F i -\ OY Oe : 
Y ju F 4+, A gs J »— "IS, 1 3 2£. . " 
54 Of Gauging of Tun. Seft. Vi. 
| : 
* 6. 
Or thus; © ; 


x. Squre te Ge of the greater Bb, and lo 
CS he gener by the nd 
2 F. rmug ike mk. to 


By the Inſtrument the Square of x p tob is 

| 11664 
The Square: of or 93, is —— 38649 
108 Multiplied by 93, 1s ——— - 10044 


—— 


Sum -t —c 7 


— Multiplied by ; Alticude m—_— cc 70 


W..... 
— 


The Produ&, LP __ m——_z;7 
_This Divided by 282 quotes 1076.48 the Content 


$68. VU Of Gauging ef Tow, os ® 
Problem Y. Figure 18. | 


There is s Conicgl Tun whoſe B, are both 
. Circular, a © the Diameter of the greater 


Baſe is 108 Inches, c & the Diameter of 
| the leſſer Baſe 93. andu n the depth 30 
Inches : what it the-Comtent of this Tun m 


Ale-Gallons *- 
P ©, IV. of this Section, proceed .as is- there di- 

ected, the laſt Product will. be 303570, this divided 
| by 359-05 quotes $45.48 the Content ſaught. 


. Or thus by the Rule. 


Sablratt the Diameter of the leſſer Baſe, from the 
Diameter of the greater;. and add balf the difference 
to the leſſer, the Sum is the Diameter in the middle 
of the Tuns depth.z which found, - 

2+ Set the Gags-Point (4 g) to the Tuns depth * 
upen .C.- 

Then againſt the \Diameter upon D, is 4 fourth 
number npon.C, which keep. 

3 Hh Gage-Point to 4 of the Tuns depth 


ken againſt + the difference of the Diameters 
upon D, is a fourth Number, which added to the 
fourth Number firſt” found, is the Content of. the 
. © Tun ſought, 


v» 5 —_Y' 


HE goon rm the ſame as in Problem 


. . Example. Figure 18; 
4 o the Diameter of the greater Baſe is—— 108 
c e the Diargeter of the leſſer Baſe (1=—— 93 


| The difference is —— I 


The half difference is 7. 5 this added to 93 makes 
100.5 for the Diameter in the middle of the Tuns 


Therefore, 


1. Set the Gage-Point to 30 the Tansdepth, then 
againſt 100.5 the Diameter is 843.91 which keep. 

2. Set the Gage-Point to. 4 of the Tuns depth, 
that is 10; then againſt 7.5 the ſemidifference of the 
Diameters is 1.56 this added to $43:91 (the Number 
firſt found) the ſum is 845.47 the Content ſought, 
which agrees very well with the former Rule. 


To find the Content of a Pyramidal Tun whoſe 
| | Baſes are in the form of any of the firſt 
PT pq Polygons, one fide of each Baſe, 
b*, and the Tuns depth being given, * © 


: HE Area of each Baſe of any ſuch Tun may be 
found by Problem VIII. Section1lIl. 
A Geometrical mean betwixt theſe Area's may be 
found by Problem VIII. Section TI, 
The ſum of the two Area's and the Geometrical 
mean, being Multiplied by + of the TunsJepth gives 
the Content, Or 


Seat. VI, Of Gauging of Tum. 99 
| p Or thin, | 


_ the Rule in the laſt a _ Square the fide- 
of each Baſe, Maltiply ter fide by the leſier ; 
then Multiply the fun Td theſe three by + We the Tuns 


depth, and Divide this laſt Produd by - Number in 
the following Table, proper. to the Polygon giv given, 
the þ farm will be the Content in Ale- 

= wrkng there be a Pyramidal Tun, whoſe 
BY ms in the form of a Pentagon (ar fignre 
of five equal fides). and let the fide of the. greater . 
Baſe be 108. the fide of the leſſer 93, and the depth 
30-Inches ; all the ſame as in the laſt Problem : 
therefore to the Rule and Example there 
laid down, the laſt- Product will be 303570, this 


Divided by 163:91 (the proper Diviſor for 4 Penta- © * 


gon) the. Quotient will be 1852.05 the Content in 
Ale-Gallons : and fo for any other, taking the pro- 
per Diviſor out of this Table. 


Now of Dimſors for. | Number 
Polygons. ; Ale-Gallons. | of - Sides. 


Trigon 6 $1 25 | II 


Tetragon' \ 282,00 © 
163.91 
108.55 . 


Hexagon 


2 - . 
A 


HW + 
5$ 'F Wy of "Yo $4 + Vit 
To find the Content of any Tim whoſe Parallel 
Baſes are ReBlangulat ogy mas ouch or Ellipfis,. 
the. ſides of the Tun being ſtraipbe the top 
fs the borForm, i h#ther the | Baſes be Sk or wilike, 
Pogo Hons or aiſpro ry era alifg fituate. or I 
- Verted, by one General Riile. | 


Problem VII. 


Let Fig. 16: refreſent @ Tut called a Priſ" 
. -- "Wid; the Be gre yore Par allels- 
fats whequial and diſproportional, bit pa- 
HIT an alike fwate; ad ys th he 

59 Inches, anda b wy | 

_ ol the length above go, pabipe p- : 

breadth oo, did 1hbe depth $07 What it 

WLAN it Alt Gallon; ? 


The Riils 
['S the grhaer th ad add $ the leſſer 


eh, 41d 
great br ey r 
" To the. leſſer leigth © 


& 
ad, and Multi the ſim by vhv leſſer 


== is Produt to the be former re- 
Produtt. 


3- Or  Mulph: ols from o abeft ewe Dredolty by + 
of thb Tui depth, and. divide the laft-Proiiut by 
282, the Hillerent will by the Ee Sat, ol 
is Alt-Gallons. 


Example. 


, 
® 


Set, VII, Of Gauging of Time-. 79. 


Example: 


I, ad 150 added fo £ eh 45, the” ſum is 1955; 
this Multiplied by 4.4 100, the. Produc is 19500-- 
which keep» 


2.-e b 90 added ta-2.ad 775 the fum is 165, this. 
Multiplied by ef 70, Fox Product is 11.550=this ad-« 
ded to the former Produtt, viz. 19590«the ſum is - 
31059; this Multiplied by», of; the depth, vzz. 

, the Product /is- 310500, and this Divided-by 2 

. ' gives 1104 06'the Content tn Ale-Gallons,”- ; 
The truth of this Rule will appear if we 
duly confider Fig. 13: in which 4 þ cd is equal tothe 
g-eater Baſe, and of CN to the leſſer Baſe of - 


the Tun-in the laſt Problem, (which was repre- 
- ſented by ing. 
Fo Jo bio vis made equal tof e bg. 


t00 leſs by e f 70, is equal to 43 30. 
and ed 156 he 96, # equal fo4d 60, the 


IE the whole Solid is Came 
its | 
poled of theſe party, vix, threePrifms and a Pyramid. 


T a» bienfeb 
20/1 ay v45a70he 4 
> 3 ovenhbs | g J 
The Pyramid i 1s oind þ. 3." 88 . 


The Content of theſe four Solids added to- 
gather, ves the Content of the Solid 
Zh; for the whole -is equal -to' all its .. 
pars ta apy (Axiom 19. 1. Enolid.) 
he Content of theſe may be found thus * 
- E 4 1. Mul- 


"6 - Of Gauging of Tuns. , Sea. VIE 
| 1. Multiply fg $o by f « 70, the: Product” is 
6300; ths. Mottiplied by b f the Altitnde, 
21%. 30, gives 189000 the Content of the Priſm, 
biovf ebg. 
© '2, Multiply a 5 30by 4 s $0, theProduCt is 2700, 
this Multiplied by. 4 the Altitude, vsx. 15 is 40500 
the Content of the Priſm 54506 e: 

3. Multiply e # 70. by = 0, 60, the' Product is 
4200; this Multiplied by 15 is 63000, the Content 
of the Priſm 6 ven bg. 4CU EP £7. 
- » 4. Multiply 54 60 by yo 30, the Product is 

* 1800, this Multiplied by + of the Altitnde, viz, 10, 
gives 18000 the Content of the Pyramid s 0 n 4 b. 


MILE I 189000 
©. $0 the Content- of the J Prifm is 40500 - 
C3 Y 63000 


Pyramid is —— — 18000 
""The'Sam — — 0 


Is the Content in Square Inches, and is exaCtly the 
ſame with the Content found by the Rule given in 

The truth of this Rule being thus :demonftrated, - 
we ſhalb ſhew its further in the following 
Problems, ; 


F ©. TS 


be Problem VA. Figure 16, 
There is a Tun (called 8 Ce whoſe 


-Baſes are bath Elliptical, unequal, ' and 
diſproportional (that s, there. is not the 
ſame proportion betwixt the Axis and Dia- 
meter of the greater Baſe, as 1s betwixt 
"_ Axis and Diameter of the leſſer) tet 
F wy Dimenſions be the ſame as in 
ioe 


Problems, V12... 


n0= p =>90, Rectangular oe + 
TETrF .7 == 100 Conjugates $ belows. 


And ths depth 30 Inches : what is the Content if 
this Tun in Ale-Gallons ? 

For the Content of this Tun Work: by the Ge- 
neral Rule, and according to the Example given in 
the laſt Problem, only inſtead of 282 Divide the- 
laft Produdt by 3 59.05: $0 in this Example (the 
duck will be 570300 th Divide TX yogi 
| 310500 1 0 yotes 
864.78 the Content in Ale-Gallons "ny m 


©z yy \ = o w& Fg - al k 4 - : l : 
o - - p * .% ws w. - . , 4 
Pl. Þ _ <” © l * : 
pL Y % -% LY +>, Þ * 4 va P y 7% T > : 7 P 3 
2 Ln PR ng : "3% 
; : -% . al > 


E Profil tx: plates tf. 
I There is a Tim whoſe fe 2 3 Ri inpulet 


Cs ED) Albans 
x made np x 91-0 Lhe rl 
_ lengtbbelaw) how many Me Gallbss wil 


_ this Tun contain ? 


© The Diminſions ure | 
g. Breadth = 6$ : == above 
2; Lgth == 166 de == 8 below.” 
| I eee. 


| mb dd 4 2o web i118, this Mul- 
t bets the Pro duct is 10030. 

| pe Again, d 4 190 added to 3 b g 34 is 134+ this 
b Met by 4. d c 86, the Produ& is 10720, the fum 
df theſe two P is 20750, which Multiplied by 
" of the depth, viz. 10, gives 207500 the Content 
in-Square Inches, this Divided by 282; The Quo« 
tient s 735,81 the Content-in Ale-Gallons. 


Orif the laſt Product be Divided. by 359.05. the 
t will be 577,91 the Content of an Ellipti- 


Tun, whoſe ec 


"_0 GY I} 


\ To find the Content of @ Tun whoſe Baſes are - 


£2 = "74: ED] tor 


'- . . Content © 
' - Baſes were 


= q 


Breadths, ES being the ame in 
Problem X. Figure 14. 


Square, and the other 
Olin ts mink 2 the other El- 
' bus Parallel ave to the other, and 


the files of the Tow Proige 
PS... Fr gia a. 


below. 


Depth 30 Inche 
By the General Rule it Problem VII. Work 


wy >. To ef 14ad4de 5o the ſum is 124, this 
10d 1s 12400, 

NO /£ add. & ef 27 OP is | #127, ths 
d 100 is 13700, this _— 
rs. vis 12400y makes AOTOne wy} Se 
Multiplied by 4 of the Depth, viz. 10, the br oY 
the Dirided by 282..,gives 93 
Ale-Gallons, - 


d c-= 100-6 


ts 261000 


: Divided by 359.05 and in this Caſe the Content will | 


SE c T. VIIL 
Shewing bow to find the Content of any Tuw 
- © from Inch to Inch, or what any Tun will 
contain upon every" Inch of 'ts depth, which 
#3.commonly called Inching of a Tun. 
"Problem 1. 


Suppoſe @ Tun whoſe Baſes are both Round, 
or both Square and Parallel one to another, . 
end in the ſides a ſtraight Line may be eve- 
1; where applied from Baſe ta Baſe : let 
the Diameter or fide of the greater Baſe be 
1897.2 Inches, 'the Diameter or fide of the 
leſſer Baſe 180 and the depth 12 Inches, to 
Inch this Tun (be it Round or Square) from 
©. the leſſer Boſe: downward. | 
[>, os wh " Rule, 


. --* YRom the -Side- or . Diameter af the greater 
; © Subtract the Side or Diameter of the leſſer - 
x » Baſe, Divide their - difference by the Tuns 
| oepth, and call the Quotient . . 
"Far the: Side or Diameter of the leffer Baſe 
put 6, " Mub 


umber 


8 
a 


3- Multiply one third part of the Square 


p - by 3, then Add and Multiply as-in thelaft, the third © 
and laſt Product will ſhew the Content of the three 
gg an Mid Sctiadh the | 

aving got t ree 
firlf from .. xa and likewiſe the ſecond from 

| the third; then the firſt Number, and cach of theſe . 

differences or remainders being Divided by 


jill - . 282 for Square Tung, or by 359.05-for Round T 
the reſpective Quotients will be the Content 
Ale-Gallons) of the firſt, ſecond and third: 
the Tun; by which-a'Table'may be made 
whole Tun as in the Example following. 


Example of « Square Tun, 


The fide of the 1 Baſe ————1, 
The fide of the  Biſo ———— — 


DE 


Ih 
3, 


This Divided by the Tuns depth, vix. 12 quotes 6” 
for the Namber 4. : | ; 


The © 


under 29 Seat elſe 
Number « WF. + 


£4444 


jh nt er einen pay 2s .o8- | 
REY th. i a tn © 8 Y 
| —_— 


98175.24 


Kel PO) Lach — 724 


— 


| Toes was ——————"_”. 
Two firſt Inchty__—— == 
Reft for third Inf — —— 3942-2* 


F' C* ” 


Now 


Now theo three Numbers. 
32508. IT. 115477 
wit, My airs ty: 282% 116.045 
3294228 > 216, 816. 


For the Content” (in Ale-Galloms) Ts. 
| ſecond, and third Inches of this Tun, ſuppoſing 
Baſes 


- 90.539 
Þ 91-142 
91.747 


In the third Column under the other, 
| «6ay, there remains 20s forthe 
which is always the ſame as in 

_ this ſecond mma og hy: 


12 97.282 F 


| j fowOD __ 
Sum---1 186.766-—Content Gee on 


0 * ns hn ' "iT + ah. SY ol KS £ ” C , | : - _ 
” , . :, 
p . 
- 


Problem IL 


There. is & Tun whoſe Diameter at the bottom 
% 108 Inches, the Diameter at the to} 93s X 
and the depth 20, bow many Ale-Gallons 
will this Tur contain upon every Inch of the 
depth ? E 


1 'Orreſolve this Queſtion, there muſt firſt be 
| known the whole Conterit of the Tun, and 
allo/ the Area of the mean Diameter in the middle of 
ng fv or 12 Inches of the depth, and theſe may: 


ule and Cane, 'or fome 
) a Diameter- in the 


Cy FR and 
trom 


Sea. VIE. Of Inching of Tuns* GR 
ao on 
T Io no tiſe 6 
chat aoy. in 1 " the Tin, at 
Mn whogor eb: pg oy yt ue 3 
very Foot or 60t, for here the Area's 
(-reral Diintbters do pot only ſhew Ns nenn Tack by 
. the toe pajdehs, of Ar< ip ppc but alſo the whole 
Io Iriches, i you remove the 
; Cone but 5 place more towards the Right hand, 
Tims the mean Inch of the lalt 10 Inches is 31.00, 
but if: the Prick: be remored as abovelaid, it is 310, 
which 1s the Content of the Tan at To Inches deep 
l therefote redyce the ſeveral Contents in the third 
Column into- Barrels, Firkiqs and Gallons of Beet 
meaſure, and fet them down it the fourth Colin, 
theſe added together are 23 Barrels, 1 Firkin, 8 Gal- 
lons and 3 tentlis of Gallon, which agrees with the 
Sumof the Nutabers.in the third Column. 


the q 
ioar 'd it the Tun at. any 
| erve the followin g directions. 


"i Of hobingof Tan. Set VIIL, 


©, I» Set down the whole Content 
of the Tun'.in Barrels, - Firkins, , — 
Gallons, and Parts, in their reſpe- 
ive Columns, and at the tap of | 
firſt Column againſt the Con- 
tent ſet_o, and under it the Tuns 
depth in Inches b, 21 3, 4 3» &c:] 
this done take. the firft mean Inch,] 
©iz. 25,4 and reduceit into Barrels, 
Firkins, and Gallons, Beer Meaſure, | 
it makes 0:27 : 4: ſet this up- 
on a ſcroll of Paper, and Subtra 
it continually from the whole Con- 
tent till you come at the roth, Inch 
of the Tans depth, . which'done, 17 
you miſtike not, the remainder |* 
there will be 16.: 1:63. +» 

2. Take the fecond mean Irich, 
viz. 28, 13,-this being reduced-as | 
the former 8 0:3: 1.13, Sub- (* 
tract this continually from' the laft 
remainder, *cill you come at 20 ], 
Inches deep, and there your remain- | 
der Wvill be 8, T 4s» - 

\._ 3. Take the third and laſt mean 
Inch, and reduce and Subtract it as 
before,” and if your. Work be right 
there will be no remainder at the 
laſt Inch or bottom of the Tun ; 
now the Tabſe "being made you 
may caſt away the Fractions as ulſe- 
lefs. The ule of this Table is ob» 
vious to the meaneſt Capacity, 
* without any further explanation : 
For if you come to this Tun. and 
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find 2 Inches *of the depth dry, the quantity of Li- 
quor then in the Tunis 22 B.o F, 2G. If 7 Inches 
be dry, there remain in the Tun but 18, 2, 1, 9c, 
Thus for Round Tuns. ; 
Now. ſuppoſe the Tun laft mentioned were 
Square, and the fides at bottom and top equal to the 


Diameters of the laſt, and: the the ſame, the | te 


Diameters or ſidesin the middle of every 10 Inches, 
of the Tuns will be the ſame as in the laſt 
by which the ſeveral mean Inches, and alſo the 
whole Contents-of every 10 Inches are fourid to be 
- as in this Table. ; 


Sides of [Mean A- "#4 
Parts |the Tun injrea's or |Content of eve- 
Tuns |the middle| Content of I1y 10 Inches 
depth. |of every to|every 10 Bro Meaſure. 
sf [hnches, | I'ht 
| ; tain | B. F.. G. 


" $6.-2 ad 32.34 $'2 $4. 
10 100.5 35-81 9 2 .6.1 


: " 


0 105.5 39.46 | Io 3 7.6 7 
| 30 _| 107.61 | 29.2. 4:1 


For, Set hs npon B, to 95.5 the firſt Dias. 
ter upon A, then a 95- 5 upon B is 32-34 
firſt CIS po pond tf Se manner find the 
ſecond and third, which being reduced as in the laſt 


Example, I 'find - the whole Centent to be 1076.1 
Ale-Gallons [or which is the ſame thing) 29 B.. 2/F. 
4.1 G. this rg way ho may proceed to Inch 
this Tun by the 

1a the laſt Example. 


directions which were given 


Problem 


To Inch @ Tum whoſe Baſes are wnlike, viz. 

* "the lower Circular, ' and the wif Ellpt;e 

cal, ſupgoſe the Diameter of the Circular 

Raſe. be +00 Inches, the Axis {or longeſt 

 Diarneter) of the Elliptical Baſe $00, and 

the frorne 9, and the Tun: depth 10 
C5 


Inc 


* Ofnchthis Tun, 1take((with the long Rule) 

_ thecroſs Djameters.1n the middle of every 
Inches of the Tyns depth ; Thus at 2 Inches 
rot. th find the ge "Diameter 100, and the 
ſhorteſt 91, in the middle gf the next four Inches 
(which js 6-Inches from the tog) the longeft Diame- 
ter-is-200, -and-the ſhorteſt 93, and thus I find the 
reſt which are as {in this Talile 1s expreſs'd: Now 


e& Diameters, the- Area or mean Joch in 


again 
ter upon B, is the Area in Ale-Gallons; thus againſt 
r 82.5:34, the Area in the firſt 4 Inches: againſt 
3 8:25:88 the ſecond Area.' In like manner «- 
| » You have 26.47 the third mean Inch : 

' And fo of the others as in the Table. 


Depth. 


» ©. CER 


Vir 


. 
- Fe 
- 
» 
” age 
_ 


Y 
1 


be Drip or Fall of 6 Tun; anil to - 
make allowance for the [ame w Inching 
the Tun, _- 
As for biftence. | 
Dmit the Tun faſt mention'd were ſo-phcd, 


that when the bottom is but juſt cover'd on 
one 


the operation aforegoing 
inthe middle of 

110.28 Ale-Gallons, the 

ſo much may be allow'd 

he Tun, I titerefore'reduce this 55.14 

;.F and Gallons Beer Meaſure, it 


| Table, then reducing the 'firſt mean 1 
mto Barrels, Firkins and Gallons, fo 
I Subtra& it four times from the ; 


o| 
Te) 


I2 
1 
II 
IQ 


51 9 
61 8 
71 8 
8 7 


L 
: 
4 


IS 


Inches, and you find the remainder 
at'16 Inches dry to bex: 2: 1.14: 
and ſo much it takes to cover the 
bottom as was beſore obſerved. 
As for ſach Tuns as are ſup- 
poſed to be the Fruſtums of 
Spheroids, Parabolick Conoids, Hy- 
Conolds, or Parabolick 
indles, I ſhall give Rules for 
. Gauging and Inching of theſe in} 
the Appendix, where I ſhall alſo 
to explain the natare of 
. thoſe Figures and whence they are 
derived, | + 1 


0-1 
evo! 


+ wn 


= wo: wo | 


$4 VL of Gugine of oo = 
Problem Y. ies 20, | 


To G ah, $f gp Copper and make allowance for 
| the own ; let a, b, ©, d,e, a, 1 bw 
| OO whoſe Content is required. 


O find the ſeveral Diameters and Depth of 
the Copper, together with the Altitude of 


the Crown. 
Takps S-Quakor That, make one end faſt 


the neare 


mm — oy On Op 
| from bo 44,. remainder 8 i the Alt 
_— the Crowa. 

Wc ror the Diameter of the bottom of its 
: nl - 

Meaſure 4e, the Diameter at the top, admit it be 
--115 Inches, then hold-a Thread ſo az a Plunumet at . 
the end (hereof may hang juſt over þ; by this means - 
you may find the diſtance 4 o, and on the other fide 
#4. (uppoſe each be.1 4.5, add 1 theſe together and Suh- 
trat their Sum (viz. 29) from 4c, 115 the remain» 
der 86 is eqttal to b d, the Diameter at the bottom 
_of the Crown: the Diameter which touches the top. 
_ of the Crown may be found by the laitrument, 


luppoſe i it be 91.4 Inches. 
Now 


” | Of Gaging Goji, Sinn. | 

- Now to find the Content of the Copper. — 

Crown u s, (thats, theput abgrq) 7) the dept 
14 h 

mb oem 6 tne tryin» ws, L. 
the fol- 


v c being 36 Inches, you may take 
ſe to be 28 in the ſecond Column 
Table, the Nanibers inthethird Column are 
the r pective Area's in Ale-Gallons, foritid by the 
Gage Point as before ; the fourth Column ſhews the 
Conterit of every 6 Iriches ith Barrels, Firkins and 
- Gallons, Beer meaſure; T - >-ragg togeiher are 
39 Barrels, _ Peg, 2.3G 
"iP And ſo much will the Copper. contain after the | 
i if the Crown be taken for the Eruſtaniof'« oy 
the Content ( by the third Problem of Secti- 
02 V.,) will be found to be $3.3 Gallons. * 
But che Content may be more readily found and 

very near the truth : thus, 
- The Diameter 64, was found. tobe $6, the Area 
to this Diameter is 20.6, this Multiplied by' + the 
Crowns Altitude, viz. 4, gives $2.4, the Content of 
the Crown, this $ ed from the Content of the 
part-or- portion © þc# dn, | the remainder is the 
quantity of Liquor that it will require to cover = 
nar nr gem orien, 41 0h o 
thus found; ++ is 91.4, and b & is $6, theſe 

together are 177.4, the half 88.7. may be taken for a 
mean Diameter, the” Area to this Diameter is 21:9, ' 


this Mulriplied by 8, the-Altitude, gires 175-2 the 


Content. 
Now Subtract $2.4 (the Content of the Crown) 
from 175-2, the remainder 892.8, or 2 : 2 : 2.8, 
this ' added to the Content firſt ©found, viz. 
bh 3 : 245, gives 32 1 : 5 the Conteatof the 


Copper. 


. 


Parts 


J + Cubick 


"THE Corn-Gallon (vhich is the mieaſure'we here 


account by) is Tuppoſed to contain 27235 


But Mr. Dary in his Complete Gauger faith, that % 
Grinding when thee Wart hall hav pull hrngh 
ng,when t orts 
ut, 18 more compact by UE CONTI he theres | 
: 2 


af Re” "$60 | Of Gauging _ o of Maſt-Tuns, Seat. F Int. | 
EE fore concludes that 227 may be a proper Diviſor for 
' Square Naſh-Tuns, and 288 for Round ones. 


1: For Round Mgſb-Tuns. 


ThePiameter of that Circle whoſe Area is 229 
is 17, and this may be called the Gauge-Point for 
Noun Maſh-Tuns, and to find the Content of any 


. Set 17 upon D, to 1 upon ©; then againſt 
Diameter upon D, you have the Content in Gallors, 
at one Inch deep : thus if the Diameter were- 1x3, 
the | Area or Content -at one Inch deep would be 


44-3 that is, 5 Buſhels and 4 Gallons. | | 
2. For Square Maſh-Tuns. 


If a Maſh-Tun be Square or Oblong, the Con- 
tene atone Inch deep may be thus fonnd < Say, 

As 227 is to the Length, 

So 18 the Breadth to the Content, 
Mes Example s 
the- #12, Inches, and the breadth 
Inch deep ? Anſwer 39.4: For, | 

Set 227 upon A, to 80upon B; then againſt 112 
992A, 2.39.9 the Content pan B, 


"T0 3E 


nn 


SECT. 


"ws 6a w SY oy wy 


% 


Se. IX. Of Cark Gauging. 


——_— ——_— 


—_ 


SECT. IV, 
Of Cark Gamging: - 


we mult know the Dimenſions of its 
VIJs | ” 


Bung Diameter, 
The) Head Diameter, Fo Inches 
Length, , 


the-Cagk muſt be conſidered, for although 
meters (abovefaid) and the length of one Cazk may 
be <qual to thoſe of another, yet one of theſe Cazks 
may contain ſcveral Gallons mor@than theather, and- 
therefore, the, Content af, all Caxks cannot be ſound 
by on LE _ Rule, F 
Now: molt Writers in eating 0n this Sabjot 
have taken it for granted, that every coaunonm 
(as Butts, Pipes, 
is in the form of one of the Solids, viz. 
1. The middle Fruſtum of a Spheroid. 
2. The middle. Fruftym of a Parabolical Spindle: 
3- The middle Fruſtum of two Parabolical Co- 
no1ds, abutting upon'one common Baſe, or 
4 The middle Fruſtum of two Cones abutting 
one common Baſe. 
_ have not (as I remember) told us what they 
mean by all thoſe terms, but have laid down Rules 
for finding the Conteat of wo. Solids, and by: theſe 


Rules . 


B*= we can find the Content of a Cagk;. 


And FE theſe are known, the form oc thpe of of 
Dia- 


aſheads, Barrels an fuch ih, 


- 


ioz - Of Caik Gauging, . Sea.IX._ 
Rules they ſuppoſe the Content of any Cazk may be 
alſo found. : 
As for inſt ence, 
If oe Dimenſions of a on be 


- vi 


'_». By the Rules given by Mr. Dary, and others, the 
Content of this Cask if taken. for 


all agree in IEA Rules for the firſt : 
7alogre' vic 4 


The middle ? a Spheroid, 
Fruſtum of { two Cones. 


And theſe may both be d. by Figure 21. 
A Cazgk which is the acyl of a Sphexoid 
1s ſhewn by the outermoſt Line 4,0,4;0,d,f,c,0,6,0;0,0;04, 
the two ſtraight Lines d, e, c, and af, e, are the * 
Heads of the Cask, and the Curved Lines d,0;4,0;0, - 
and c, o, 0, c, the Staves, -. 5 


XC 


Fruſtum' of two” Cones, it may be” 

ds ab uw, 4,u, d, and' c, u, by tt c; 

| Heads d, e,c, and &,F, ce, the Bung Diameter 4,6, and 

the Length e f,” are all the ſame'in both theſe Carks; 

and yet 'tis evident by the Figure it ſelf, that one 

-- will contain- more” than the other, and by the Ex« 

ample {bove Cited the Difference is 15.16 Gallong 

for the Spheroid Contains 128.7 1 Gallots, and the 

Froſtum of two Cones but 1 13 55: | 

, There are very few (if any) Casks whoſe Diameters. 

and Length are equal to thoſe above named, that 

will contain more than 128,71. Gallons (the Cone 

tent of the:Spheroid) nar leſs than 113.55 (the Con- 

-teht of the. Fruſtum of two Cones) fo that all the 

varieties that can happen will fall betwixt theſe two, 

| and the Staves of any Caik differing from theſe 

will lie between the Lines &; o, 4, ' and d, v,.4, in 
Figure:21-- "I | ' 

Fruſtum of a Parabolical. Spindle, and the middle 


Fraftum of two Parabolical Conoids ; ing to 
the Authors above cited, the Contentof the firtt is. 
127.64 Gallons, and the ſecond 11 5.77. : 


Whether the Rules they have given for finding 
theſe Contents be true or falſe, I ſhall examine in 
the Apppendix. f | 

But ſuppoſing they are true, yet they do not an" - 
{wer the various caſes that may happen in common 
Practice, for in the Example above, the Contentof 
a Cask taken, as the middle Fruftum of a Parabo- 
lical Spindle is but 1.07 lefs than the Content of the 

- Fraftum of a oid, and the Content of the 
 Fruftum of two Parabolical Conoids is but 2.22 
more than the Fruſtum of two Cones, 


F 4 Now 


" If « Gail (cam) be jo. the form of the male | 


Moreover, here is almoſt 12 Gallons difference be- 
twixt the Content of the Fruftum of a Parabolical} 
Spindle, and the Fruſtum of two Parabolical Go+ 
noids: So that-T may modeſtly affirm that there 
are many Casks whoſe Content cannot be found 
by any of theſe Rules; for it muſt be granted 
thin a Cuuk whoſe Diameters and” Length are <qual _ 
tothoſe in this' Example, may contain fome* cer- 
tain-quantity betwixt 127 Gallons, and 115. 
- As ſappoſe 123, I fay if this Cazsk were to be 
Gauped by any of the Rules above cited, they will 
Content at leaſt 4, Gallons too much, or 7 
too little, HEY 
This premiſed, 1 come now to lay down-ſome 
Hort n_ which'the Content-of any Gaz thay 


| be found ar the truth, © 


” 
= 
=_ 
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Problem 1. Figure _— 


There s« a Cak ſuppoſed to. be the middle 
Frufum of « Spheroid, interceſte ed be- 
1. Yen two plains Parallel, cutting the Axis 
at Right Angles, let a b the Diameter at 
the Bung be 34 Inches, d c tbe Diameter af 
the Head 2:4, and the Length ef 4 Inches, 
How many Ale or RIGID — 
Caik comtain ? 


Rule. 


T: the Sum and half Sum of the Hey of 
the Foy toy Head Diameters, add haif the 


ifferenge of the Sum of theſe 
Mbps by the F pants pat Produ8 divided 


Byg Uo 1077 77 $ Quotes wed Wine $Gallos.. 


Example. 


Square of 4 & 34 18 ———_— cw, 
Square of dc 24: - ERTIES CUR CAN n—_—_ 576 


Half the difference of the Squares I 


SUM JS eonermo—ns cones Oy —_—_— 


"Which Muldphed by 48 Lk af Bs 
133624, this Divided by 1077 Quetes 128.77 

Content in Ale- Gallons. 

Or Divided by 882. the Qyotient will be 57.47 
the Content in Wine-Gallons 
” Note, the Common Rule for Gauging the 'Fru- 
tum of a Spheroid, (hating goes the ch 
the Bung, and the Square -of the: Head, 
ſomewhat a ſhorter way than this: but this Rule be- | 


ble to the Work in the following 


| * Problem, I have thought fit to inſert it-here: the 


Reader may-uſe which'he —_ 


Problem IL 


Tuppoſe 4 Cark (of the ſame Diameters, 'and 
Length with the former) ſhall: beve its 
Stave: betwixt the Bung and Head Pn 

- Curved; fo as to ws reg 48 rg 
O02, 


part of t ſpace berween the Lines 
(which mhreuarebe Spheroid) and d wa, 
a: in Figure 22. How many Gallons. will. 
this Caik Contain'? 


"Rate 


O the Sum and balf Sum of. the Squares of 
4, _ Bung and Head Diameters, add three 
. ts of 2 Difference of the ſaid Squares, 

— Sum of theſe Multiplied by the Length, and the 
. laft Produt Divided by 1077, or 882, Quotes the 
Content in Ale or Wine Galions reſpeRivey. 


Example 


- Examgle, The Dimenſions 43 above. 


7 \ Sum of the Square #9———> — —— 
LI IL DT wa } 


- Sam of theſe is 
" This Multiglied by 48, gives 133056, and this Dj” 
vided by 1979 quotes -12.3-54. the Content in 


Gallory, or by-$82, the otient will be 150.35 
the Content in Wine-Gallons. 


There is a Caik whoſe Siook! between the 
4 


Bubg and Head, 'bave but Titile Curve- 


tare nearer to" rhe fright Line 
| aut "10" the *Curved Line aod, 
F what's th Comer of the Ck is dew 
IWine-Gallons ? 


; Rule, P 
Q the > Sum ant Bulp Sum of the Sauter of 


” the Bung and Head Diameters, add 


tenth o 200 are of the ſaid $ s, the 
Sum Ns th the Leno, and this 

Produtt Dl as ys direTeg, quates the © 
Content in Ale or Wine-Gallons v:{peFively. "5% 


; Example- 
” » - 


One tent! ofthe Diſſent nem 5s 


Sum of theſe is » | TELE 


HH Multiplied by ives 127488, 
vided by 1077 the Qrathent 118,37, en 


in Ale-Gallons ; or by $82 quotes the | 
tent in Wins Gallons Ein 5h wo 


Problem IV. _ 2. 


To fond the Contents of 6 Cabo tp Joun 
: fo middle an Fg Cones abut- © 
.one_ common Baſe Sf [ucb 
rig bt 


| AY be enjed, 
Ft Lines « ng oye hy the 


Rule. 


to FIT f.4 te Length | 
| as int t the 
le Cone in Ale re Galams 


x Exatple. 


odd —— on —— 
ttm tk 
| — 


theft aembip—nitertinins —— —259 
TD llrencs of the Diameter 8 10, wot Þ 50 
WI oi ne 50 i 00 wor 


172 iS] SIEY 14 
Maltiptied je ay parte this 
| par nn ts pt + \Content in Alc» 4 
Galtons; or by $82.the Quotient widis-336et. ON 


Content in Wine-Gallons. 
Toit app by th four Pu Problems aforogring 
i rg 7 C «Car: to ag 6. 
wer gd 9 2% 
be Dianctes ——m 26 


kangtho———— 4 «3 0:60 | 


ena parker 


23:0 24 


Fn 


LE 
Js 


Contents 


126, 121 or 116 Gallons. 


you may'practed-by 


; 


b Parts of 
and 


the" Rule al. 


your 


adding 1,2, 334, or 5 tent 
the Squares, as yo! 
of the Cazk ſhall direct 


TE: 
[7 


an vat yh 
"In fuck Cafes: 


:. and.the 


of any Cak "is but 


rument. 
. alorcgoing ” 


by the Inft 
of the 
; the 


| uſed in 


the 


the 


4or 5 


for 
the varieties that 


j | 
y 


W.G. [Dif * 
**=11.88 | 
'5*| 1.99 zi 


I. 95-34 
IHE. 93.46 
IV. 92.1 


L $722 
.31 


Diameters 
four Rates 
firſt of them) will anſwer 
By Probl. | 


happen : as ſuppoſe the Dimenſions of aCaik be 
=_— Diameter ——— -—— 28. 
Diameter —— —24 
Length — —— —— 40 
The Content in Wine-Gallons will .be.f 


: be as followeth, 


. The Dimenſion of any Caik Ha given, ts 


Cask to a, Cylinder, for which purpoſe. I have Cal- | 
culated theſe three Tables, for the three firſt varies. 
ties of Casks abovementioned. _ 


find the Content « by the Info KMenr, 


Odo this we mult firſt find a mean Diameter, 
this is, ſuch .a Diameter as ſhall rednce- the 


. 


fi Table for Equating the Diameters 
the dale Hraſtans of a Spheroid.. 


Torr 0.80.37 Anker L.1 


RR 4-24 


MEIER 2404]. 51-6 1:7 IT5 


1-43} 5 Slay 
$2914 27 43 = 48 
4762.8 (971304311 
$ns 3-54 IPL 8213-893 


31]4-39]4.46 Hog 4.67]4-7 
13a. 
57S 1116. 


714-8814:9 T's 51 5b 
6 oh $-7515-8 


Ru nh hp 2017.2 


x 23 —— + pl e _ ., - . - o "_ _ 4 - « = 
v.00 "I " 1 : 
" 212 Caik : . 
* . . 
) -.* / k . 
- _ d 4 


| © pY \ v , Abt 0., - £25 
4% 2 $4 £ + ” 


pre $ V7. 
[4 Table for the Second en rs 


- 
1 


lol 1|2|.3| 
.6 


1 [8 | 
.68[0.7 16 1211.1 
I.2 gee ee pil ner er .6811.7411.8 
I.93{1-99N2.0 52.12/21 | 
0 EEE .6812.7 52.81 B EXE: .© 
| 513. 3. r Ove LEE-I0 59 7 


+3114 
Tr Bald -g 64 
«23]5-3915-3 $5-4215.4 3.5Þ5-6315-7 
.9115- 6.1006. 1916.2 .30(6.37 
. 5716.64(6.716.7716. 8316.00, 0617.0 


S8h.caft 103. f 
— 8513.91 


4-0214-98/4.1:14.20]4.24-32/4-3514-42]4.50} 
14-514. 8614-9214.9815.0415;10 
4115-4715-5315-5915-6515+71] 

Fee 2c(6.2615.32} 


gEY he * 0 | {es . METS on £ Fn 
% o wn , 


Now by Gait Tables the fwena Diancter of any 


the Head Diameter from the Bung Diz- 
meter, then ſeek the difference in the Table, taking 
the whole Inches in the firft Colom, and the tenths' 
(if any be) at the Head, in the of 
you hare a Number, which being to the 
Diameter, gires the mean Diameter ſought 


Example. 


Let the Dimenſions be as in the firſt Problem of 
this: Section, the diflerence of the Diameter is 10. 
In the Table for a Spheroid, again io on the ſide, 
and under ©, I find 7.05, this added to the Head 
amy br 24) the Sam is 31.05, the mean Dia- 
meter ſoug 
This bong obtained, the Content of any "Cazk 
be I CIR 

which-the Proportion is : . . : 

i ; the Gage-Point is'to the.Clzkes = 6 

isthe mean Diameter to the Content. | 


| The length 48, and the mean Diameter 31 ds, 


e3. 

Set the Gage-Point for t9'#" pon ©, 
theri ap 3" v5 upon D, is $577 tent in 
Ale-Gallo a8 was | the 
firſt ! | - 

Note, The three Tables above are fry 


three Scales, and placed upon one fide of the Rule 
againſt the-Line of Inches, by which the mean Dia- 
meter of any Cazk may be readily found, 


T> . 


3 4 ' | ; _ ; : ; 2 . : ” WY 4 

To find the Ullage of ,a.Cask... 
S vii "63 £518 aa? O. , 19m 
Problem VE 


Let Figure 11. repreſent 4 Caik poſited with, 
its Axis .e f, Parallel to the Horizon, 
' ins part empty 'the- Surface of +be Li- 
| quor culting the Bung Diameter in S, 
ſuppoſe the whole Content 128.71 Gal- 
" Tons, the wg Diamettr ab. 34 Inches, 
_ the wet part 5b .26,. the dry pattSa$; 
How: many Gallons are contained inthe 
Cark ? and bow many will is require t0 


fl is ful. 


proportion 1s ;- 
I. As the B Diameter upon the Numbers, is 
t0 oo upon the Segments, GE hb en 
So # the wet or dry parts on the Numbers, to 4 
2. As Too upon By is to the Carks hols Con- 


tent upon A, 


$0 55 the fourth Nnnber laft found 7d the 


Example. 


, « « 8 , : v-» is as A WI" 
Fa wt -.» = % = | —_ : Ss — 
JE o ” "0 ad 4 s $ + F —W. 3 A $4 - 
£  &E- a . 7 > ? : : F F4 F2 - - 4 d 
| " * , 
p Fs By. 
\ J | 2 
y ' 
” 


1. Set 34 the Bun Diewatd on the > 


hers, to 100 on the ts, then a ſt'8$ 
the dryp#Inches on = Numbers 1 1s 16 on the Seg 
ments, 

2. Set 100- upon 'B, to 128.7 t the Cazks whole 
Centent upon A, then agamlt 16 gpon B, you have 
20,6 npon_ A&A; and fo many Gallons it will take to. 
fill up the Cask, this Subtracted from 128 A _ 
whole Content, there reſts 108.11 ed yay Ae} 
Liquor in the Guiry which may atherwi 

thas, having ſet 34 the Bung 'Diameter- orgs on, 
the Segments, agamſt 26 the wet Inches on: the 
Numbers, you have ho or the x4 


Then, | 2-4. 


As 100 upon B, is to 128;7r upon A, © | 

So is 84 upon B, to1o8.11 upon A: 
(Pit being th ume af before a prof of th 
Wor 

Nove, The Line of Segments on this Rule is made 
for a Spheroid, and is therefore more exact for all 
9a new vn the Tables of Segments, _ 

are proper only for a-Cylinder. 

The 'following Tables ſhew the Uliage if po 
ſeveral Casks in Gallons and" Qparts: Oo 


made by out the Liquor! by | 
Wine Quart, and the dry Inches taken by moe 
ment proper for tht pupae, ; 


L 
l 


, ew -_- mY i - - 


7-87 | 19 2 12430 | 34 2? 
| 8.00 | 26 ol 12.41 } 39 © 
. 8.14 } 20 2 Iz.52 | 39 2] 
' 3.20 | 8..6]21 o 12.63 409 of 
— ——— — — y 
«. 3.30 4 1 8639 | 21 2 I2.74 } 40 2 
339] 4 - | 8.52 | 22 of | 2.85 } 41 o© 
348 | 4 3 | 8.65 2: 24 -| 12.96. | 4I- 2 
| 3.57] 5'o 8.77 |.23 © 13.07 1 42 © | 
|þ 3-5 F Ii} .|. $50 | 23. 2 [3.10 | 42 2 
3-73] 5 9-02 f 24 © 13.28 43 of 
3-81 F zl 9.1 | 2+ 2 | 13:39 1 43 2þ 
| 8% | 6 'o| | 9. 25 of Lang 44 © 
| 4+Of | '6 >» 9.38'} 25 >» T3.60 44 2} 
A F 4-21 7. ol 950 |} 26 © 13.70 | 45 ©; 
; 437 | 7. 2 9.62 | 26 2 13.81 $- 2.; 
} $553} +8 Oo | _$73"] 27. © 13.92 4 46: © 
18 if $ 2 , $85.27 2| | 14-0z | 46 2f 
> 484 h. 9 O 996 } 28 © 14-12 1-47 © 
9 2 10.08 | 28 2 1423 [| 47 2] 
Tio'o 10.19 | 29 © 1439 | 48 o 
a 10.31 |] 29 2 1444 | 48 2 
ol 10.42 | Zo © 1454 | 49 © 
2 10:54 | 3o 2 14-65\] 49 2 
[ ©, 14-75 4 FO © 


= - * 
; , , a — » 
= - P *. => . 
a , % 


Ng 


. rt 


= 
d 
re, | i Table pores the FIT of x Ca 
ll? by En Fn] ho Da 
2 15 30. 
> | meter 25.6, the Head [Diameter ay” 
[WM]. andthe Content 64 Wine-Gallons. 
Of _ 
i all. -| Gall.. 
NTEPTETPE] . 
o| Inch. |Quar Inch. |Quar Inch JQuar 
2 | Jo. 21 5.76111 2| 9.60[22 2 
w_ 1.25] 1 © 5.9412 © 9.77123 © F 
. 1.60]-1 2 6.12\12 2 9.94/23 2 
p 1.9112 © 6.13113 of J1o.11/24 © 
ky 2.17|2 2 6.48113 2 10.23]24 2 2 
2 | 2.40] 3 © 6.66|a4g o; J16:45125 © 
O | 2.63} 3 2 6.84/14 2 (1062/25 p 
« 2.83] 4 © | 7.01 15-0 10.79|26 ' © 
« 3-07] 4 2| | 7.19115 2 10.96/26 2 
PF; 3-28] 5 © 7.36116 © 11.13/27 © 
't 3-49] 5 2 7.54116 2 11.30/27 2 |} : 
l 3.69] 6 . 0 7-71117 of [11.4728 © 
4 Ef. 89) 6 2] - | 7.89}17 2} [11.64]28 2” 
- 7 7 ol 8.06118 of [11.8$1]29 6 
, | 4-27] 7 2} 8.24/18 2 11.98/29 a 1 
4.46] $ of } 8.41119 © 12.14}30 © 
4.65] 8 z 8.58119 2|- {12.31]30 2 
| 4.8419 © 8.75120 © 12.47/31 © 
5.03] 9 2 8.92/20 2 12.64/31 2 | 
5-21[10 © 9.09121 of |12.80j33 © 
5.4010 2 9.26/21 2 | 
| 5.58111 of |} 9.43/22 of | 
The 


in that there needs no Example to ſhew their 
for againſt the dry Inches you have the Gallons and 
.Quarts that the Cazk wants of being full, ard if the 
'Bung Diameter be more than half dry, enter the Ta- 
- ble with the wet Inches inftead of the dry, it ſhews 
the quantity of Liquor in the Caſs: Theſe Tables 
'may by proportion be converted into Lines,' and put 
'upon a Rule, as they have ſometimes been. by 
\Mr. Iſaec Carver, who is a very accurate Man at all 


t | 
wn oe 'tis eafie (1 pre- 
e of a Cask whoſe Axis is 


[A Table of. the Segments..of a Ci 

whoſe Area is. Unity, the Diam 
(viz. 1.128398) being divided into 10 
equal parts. _* 


2 


3 


o1hy 


' /-]Scgma{. [/>]Segm. 
þ .0017 

,oo48 
0087 


4 


6| 
7 
8 


0520 | 


0245] 


.0308 
.0375 
0446 


124.0680} {881.9320 

131-0764}. 1874.92.36 

14}.0851}, [861.9149 

151.0941] [851.9959 

16].1033]- 1841:8967 414.3860 
171.1127] 1931-9873 421.3986} 
1181,1224 Clare vet pon 
191.1323 11-8677] © .423 
201.14241_\801-8576]- 1451-43641: - 
21[.1326 791.8474 46" .4491 
221.1631} ; 471.4618] 
231-1737 481.4745 
241-1845 49.4873 
251.1955] {50|. 5000 


.0598| - {89-9492 


261. 
27 


281.2 


2497 
2 523 


; ITT wne7” 
WS 


TS. alla \ * Ax : "5 ag \ 
. - * a i =- - - 4 wr, , 
i > a=. 4 = 
- - = % - x 
ad Uſe Set. 16 
__ - 
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$20 


& 4 
i » 4. 


S—p -»- py 


of See, 


the Table 
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' The Confiruttion of 


ues of” 8, Cir 


: 
E 
a 
[EF 
& 


Art 


balf the Arch 'of 


1415926 ; hence it 


of 


| to the Area of the Triangle in tha 


ow the Area of the Trian 


Prone 


gle taken. from. 


Arca of the Sector leaves the Area of the Segment. 


Example. 


s. 


© = "% »* ',, 0M Y 5 Che. , 0 - wy | 5 * 4 4 * : "v7 C 7 ” RA 
be P ” "y } % A \ - 4 s R L . ky of - - - ay. A . 
. a * - A —_ -* * ", *p>, . +" Sas * : 
. 4 4 | £ < | 
By Seat DE "Table of Seomems, nt 
1 " 
S by = - . 
© WF * 
- Example. F 


Let it he required to find the” Area of the Seg- 
ment FE DG, whoſe verſed Sine GE is 4. | 


I, To find the Area of the Sefor. 


In order to which we muſt firſt know the quan- 
tity of the Angle. at the” Center, and that is thus 
diſcovered, - --- | 


Seek ' the, Complement of | the verſed Sine in the 
Table of Natural Sines, the Degrees -and Decimal 

rts {or minutes) thereunto belonging are the Co» 
Eine of half the Angle at the Center. x 7 

Thus BE1— GE .4 = BG.s, this found in” 
the Table of Natural Sines gives 36 Degrees and 
85 Minutes, the Angle ABF, its Complement is 
534. 13', the Arch F E, which doubled is 106 4 
26". the Arch of the Sector F E D, - that is, the 
quantity of the Angle at the Centers. * 

Now to find the length of any number of De- 
prees, {that is the length of any Arch) of this 
Circle. Say, © SI, | 

As 360 the Degrees in the, whole Circle, to Y 
62831852 the length of the whole Circumferense ;' 

So is 1, to 01745329 the length of one Da- 


ee: 
"And this is. a common and fixed Maltiplicator fer . - 
any Number ot Degrees, ſo the Degrees1n the Arch 
F E, viz. 53:13, being Multiplied by- .01745 329 
gives 492727787 the length.of the Arch F E, that 
1s, the Area of the Sector B FED, which was re> 
quired, 


G 3: To 


"2122 The ConfruBiies nd Uſe Se 13 
2+ Tv find the Area of the Triangle BFD. 


The Diameter being 2, I fay half the-Natural Sine 
of the Angle at the Center, when the {aid 
does. not exceed go d, when it does then half 
Natural Sine of its Complement to 180, is.cqual to 
the Area of the Triangle in the Sector. 
. Thus in the Sector BE ED, the Angle at the 
Center is 106.26 its Complement to 180: is 73-744 
whoſe Natural Sine-by the Table is .96 the halt 
a4 the Arca of the Triangle BED 'W 


required. - | 
Ihe truth of which-doth thus appear, BF is 1; 
BG#s. oh oof 8 for. BEq—BGq=FGq 


47,10 
yy 6 F G.8 Multplicd by -BG 6 =. +48 the 
Area of the Triangle:BF Das before, Then | 


' From the Area ofthe Sector BFE USL 
Take the Areavf the Triangle BF D—.48000000 


Ther remains the Area of the 
ment F-E DG aca 


ps ng TP the Areas of the 
Saf wap x the Area of the 
Circle is Unity, the foregoing Table was made 


this. proportion. 
& propa, whole Diameter is 2, 
=; el 415926, is to the Segment of any part of 


bs CY Area of another Circle) to 
the Segment of the like part of its Diameter, Thus 


As 3.1415926, is to 4472778 the Segment lafh 
ung, © 


$0 is 1 to 414237, the Segment anſwering to the 
123 Sine 20 60 the Table, | 

For as the verſed Sine of the firſt Segment, viz. 

E was -4 that is © of the Radius BE: | 
| $0 20 the verſed Sine of this laſt Segment is ©, 
}f the Radius of the Table. 


The Uſe of the Table of Segments 


Is to find the Ullage or Quantity of Liquor re- 
maining in a Caszk, whoſe Axis is poſited Parallel to 
he Horizon, the Surface of the Liquor cutting the 

ads of the Cask, and for this the Rule is; 5 

To the wet or dry Inches of the Burg Diameter 
jd a competent number of Cyphers, then divide-it 
by the whole Diameter, the Quotient found in the 

able under the Title V S gives a Segment, which 
Multiplied by the whole Content of the Cask, the 
Product ſhews the quantity of Liquor in the Cask, 
if the dividend were the wet Inches, or the Ulage 

if it were the dry. | | 


Let there be a Cask in the form of a Cylinder, 
whoſe Bung Diameter. is 33 Inches, the dry part-12,” 
and the Content of the Cask 108 Gallons, how many © 
Gallons are wanting to fill up-the Cagk ? > © ©» 

12 Divided by 33 quotes .36, which found in the - 
Table under V-$ gives .2341, this Segment Mult:- 
plied by 168 (the whole Content of the: Cask) the-.. 
Product is 35, and fo many Gallons the Cask wants 
of beiog full. 

Note, If a Cask be in the form of a Cylinder, 'or 
near that Figure, the Table will give the Ullage more 

G 2 '_ exactly 
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exiQly than the Line of Segments on the Rule :. 

+but if the Bung Diameter be much greater than the 

Head Diateter, the Line of Segments is truer than. 
E. An 


Problem VII. Figure 23. 


There is a Catk ſuppoſed to be the middle 
Fruſtum of @ Spheroid, . ſfanding.upon one | 
Head, with its Axis Perpendicular 10 the. 
Horizon, the Dimenſions Tl 


EH Length — (24 
Are JA B Bung Diameter —— 4 20 Ftncho 
*. £cD Diameter — C 16 


To Calculate any Diameter betwixt the Bung 
and Head {ſuppoſe $ V) and by ſuch Diameter te | 
- find the.quantity of Liquor in the Gazk when part 
as empty. | 


1, To find the Diameter the Rule #, 


Frotn the Square of the Diameter {A B) 
Subtract the Square of the Head Diameter /C DF 
| p_ the. Square-Root bf the remainder by 
halt the Casks length ; (KO) then Multiply tha 
Auoticnt by the Number of Inches, that the Dia+ , 
Meter ſought-is diſtant from. the Bung, and tall this ' 
PraduCt your Subducend. Laſtly, from the.Square 
of the Bung Diameter, Subtract the Square of your”. 
- - Subdycend, the Square-Root of the remainder is the 
Diameter ſought. 


Example. 


©" Letit be required to find the Diameter $ V, which 
. is ſuppoſed to be 6 Inches diſtant from AB the Bung. ' © 
"Diameter. | | 


400” 
256 


| ' The Square Bon Diameter is 

x; Ml Head Diameter is 
#4 ! .The remainder OUT renner nnn—_— 1 44- 
.. Whoſe Square-Root is. 12, this Divided by balf 


the, Cazks Length, viz./ 12, the Quotient is +, .this 
Maltiphed by.6, gives,5 for th: Subducend, 


M Square of the Bung Diameter ——— —— 4o0o 
Square of the Subducend ———— —— 36 
Thergy retmaing — — ——364 


Which is the Square of the Diameter. $ V, its 


Squat Root 1519-07878 the Diameter it (elf, but. 
the Square of it is ſufficient for our purpoſe. 


2, To find the Quantity of Liquor in the Cashs-- 


_ Haring found the Square of S V, the Diameter 
of the Liquors Surface, the quantity of Liquor .1s 
& calily attained: + | 
For by the Rule laid down in the firſt Problem of 
this Section,” the whole Content of the Cask . will be 
found to be 23.532 Ale Gallons, the half of this is 
11.766, for the Content of the lower half, 4 nt B, 
and by the Rule now cited, the Content of the part 
ASVB will be found to be 6.434 Gallons. 
G3 For 
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+ For the Squayeof AB js a_—_— 40 
' The Square, of SV is RES — 
Half the + man of the Squares 15— 19 


Sum of theſe is eh 


This Multiplied by o g,v:$ 6, gives 6984," and 
this Divided by 1097 quotes 6-484, the Content of 
the part ASVB, as above; now this added to 
the Content of the lower half, vs. 11,766, 
18.25, and fo many Gallons are in.the Cask, Ts 
be taken from 23.532, the whole Content, there 
refls 5.282, and'ſo many Gallons are required to fill 
up the Cask, for this 5.282 Gallons, is the Content 

of the part SCDV, 
" If the Cask were lefs than half full, the "Ulage 
might be found by the ſame method,” and that Sub- 
tracted from the whole Content leaves the gti; 
of __ ir, the Cazk. 


- 


__ — 


—c——_—__ 


"CT: 
Of Gauging of Worts in open Veſils, 


OR -this purpoſe there are two Lines placed 
| IT EDE ons Pieces 
(#) Rule, which being plair L 
> ' and obvious as not to need any Deſcripti- 
on, I ſhall proceed to ſhew their Uſe, which is to: 
find how many Ale-Gallons, and Hundred parts of 
of [a Gallon, any ſmalt Tub or fuch hike open Veſſet 
(from 12 to 36 Inches Diameter) will contain at one - 
Inch deep, to-perform-which, obſerve the following 
Directions. T | | 
t- Let the Sliding Piece CD, be pin'd faſt at 
the end towatds the Right-Hand, then holding the. 
Rule Parallel, draw ont the other Sliding Picce'till 
the two erſtls touch any two oppoſite of the 
Tub or Veſſel; this done look what diviſions ( botty 
upon- the Line of Gallons and Line of Inches.upon 
the Sliding Piece) are 'cut by the end of the Rule, 
for that point doth ſhew the Diameter of the Tub 
in Inches and tenth parts upon one Line, and upon 
the other bw many Gallons and Hundred parts it 
wil contain at one Inch de-p. "I 4 : 
Thus when the end of the Rule cuts 13-4 on the 
Line of Inches, it will alſo cut o Gallons 5 tenths 
on the Line of Gallons ; in like. manner, when it 
cuts 21. on the Inch Line, i will at the ſame time 
cut 1.23 on the Line of Gallons; that is, 1 Gallon 
and ,23 Hundred parts, and > much will a m 
4 


- 2728 Of Gauging of Worts Seat. 
of 21 Inches Diameter contain at one Inch deep, 
And thus you may draw out this Piece to 24 Inches 
and an half, and then the end of Rule will cut 1.673 
on the Line of Gallons. 

Now if the Diameter of the Tub be more than 
24.5, pin this Piece at 24.5, and thet draw out the 
as 6 Sliding Piece at the other end, where you will 
find that when the end of the Ruile cuts 30 Inches, 
it wilt alſo cut 2.51 Gallons, and ow you wn 
draw out this Piece to 36 Inches, where you 
find 3 Gallons, .6 tenths and more : Note, hf 
| theſe, Caſes 'tis the Area-only which 1s ſought, the 
Inches do alſo ſhew the Diameter, but this is to make 
the other more plain. | 

Now the Tubs'or Velſlcls which Victuallersdo com» 
monly make uſe of for cooling their Worts, and 
working their Ale, are Generally Cylindrical or Cov 
nical, and ig cither of theſe the Baſes are Circular or 
Elliptical. 


Firſt of ſuch-as are Cylinders or near that form, 


If the Baſes of a Cylindrical Tub be: Circular, 

_—— Non Co aber) REY at'one Inch 
inſpetion, (x a Maltiplied 

the depth of the Liquor gives the Content, 7 


For- Iuſtance. : 
" Admit I come to a Tub, and FA Rule) 


find the ' Area to be 1 Gallon 4 tenths, and the 
depth of the Wort 7 Inches and an half : _ 
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Multiply the Area mw— ww coy nes 7,4 
by the depth, viz. ——_— _—_ __—— _ 7: . # 


| The Produdk is 


Thatis,1o Gallons and an half, the Content ſought. 

But this Content may be found without the Pen, 
for having the Area and the depth, you may Multt- 
ply the one by o& other, by.the Rule.: "Thus, 

Set 1 —_ , fo I44 "The Area upon A ; then a- 

depth upon B; you have 10.5 "upon A, 

the Content as before, 
. Tf the Veſſel be Elliptical, take the Croſs Diame- 


ers inthe middle of the depth, as ſuppoſe the longeſt ; 


Diameter is 60 inches, and the ſhorteſt 40 ; ſay, * 
As 359isto.one of the Diameters, 
S» is the other Diameter to the Area or Content. 
And by this Proportion on the Lines A and B the ' 
Area of the Ellipfis above mentioned will be toynd + 
to be 6.68 : For, 
Ar359 upon-B is to 40 upon A, 
$2 is 60. upon B to 6,68 upon A. | 
This is the true way of finding the Area of an 
Ellipfis. But in ſmall Elliptical Tabsyou may find , 
the Area with leſs trouble ; : -| | 


Thus, . 


Find [by drawing out the Rule) the | 4 of the - 
longeſt Diameter, and in like manner'thE Area 'of 
the ſhorteſt Diameter, half the Sum of theſc twa-/ 
is the Area ſought, 
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| Of Ganging of Werts Sect. 
For Fnft ance. 


Suppoſe the Area of the Iongeſt Diamgter be-- 3.62 

the Area of the ſhorteſt ——————— 2.51 
The Sum ig— —— ————61z 
Fhe half is pann—_— cc 


The Area required; which is yery near the 
for if you Work by the former Rule} you-will 
the true Area to be but 2.008. | | 


Secondly for. Conical Veſſels: 


Wher the Diameters. at top and bottom differ 
not above 4 Inches, you may find the Area in - the 
middle of the depth by drawing out the Rule as a- 
.  bove direCted, and this Area thus found is very near 
{ true mean for the whole Tub. + 


Example; 


Let the Diameter at the bottom of a Conical Tab. 
be 24 Inches, and the Diameter at the Top 28 Inches, 
in the middle of the depth of this Tub you will find 
(by the Rule) the Diameter 26 Inches, and the Area 
3.88 Gallons. ; 

And for fach Conical! Tubs (or Tung) whoſe Dra- 
meters are above 36 Inches, if. they be near-a Cylin- 
der one mean Inch will be fufficient. 

But for ſach as are much Conical and great, you 
may find the whole Content by Problem V. Sect. VII. 
And if you deſire to Inch any fuch Tun, obſerve the 
direRions in Problem I, , VII. 
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Sea, X. ' in Open Veſſels, _ a 

There are yet another ſort of Veſſels which Vi 
lers do frequently uſe to work their Ale in, and theſe 
are part of a But br -Pipe' ſet upon one Head, the 
other being cut off. 

The whole Content of theſe may be found by 
Proviem VII. Section IK. And how to Inch ſuch 
Veſſels ſhall be ſhewn in the Appendix: 

L hare obſerved in ſeveral places they Cool their 
Worts in Braſs-Pans whoſe Diameter 1s about 30 
Inches, and depth 1o or 12 Inches, but theſe are 

commonly deeper in the naiddle by an Inch or two 
than at the fide... 

In ſach Veſſels as thefe if you take (with the Rule) 
the Area of the Liquors Surface, and ay it t'y, 
the depth taken withio 3 or 4 Inches of the p 
the TREO will be the Content very bee _— 
trut | 

And for Round Bowls which are like the Seg- 
ment of a Globe, if you Multiply the Area of the 
Liquors Surface by half the depth, . it gives the Cone 

tent near enough in Practice : But in ſuch Caſes as 
theſe, Experience will be yout beſt Fator. > 

But that I may. not .be wanting to the meaneſt. 
Capacities ; I have here inſerted a very uſeful Table, - - 

ſhewing the- Area's of Circlesand Contents of Cylin- 
ders in Ale-Gallons, to all Dijameters in Inches and * - 7 
tenths, from 12 to 156 laches Diameter,” and at any . 
depth whatſoever, | 


The Table explained, 


The two firſt Pages (and fo every.twornext fuc- 
ceeding) contain 10 Columns, in the firſt of which 
you have the Diameters of Circles,. beginningat 12, 
and-continued down (in the firſt Column of each 
left-hand Page) in Inches and-tenths to 1 56 pate” 
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The other: '9.Colimns are Numbered at 

'#, 2,3, 44'5,6, 7,8, 9. mm" the" firſt of 

have the Area's of Circles atone Inch deep, to 

ten thoufandth part of an Ale-Gallon. 

' In the next Column under 2, is the Content at Nu 
Inches deep, under 3 you have the Content” t\ tl 
Inches deep, in the next at 4 Inches. deep 3 in lik" \ 
manner under 5, is the Content at 5 Inches deep 
þ ſo- on to 9 Inches de&p, inthe laſt Column ut " 


Fhe Uſes of this Table are, 


"B. Tv find the Area of any Circle, the 
Diameter being given. 


And this it doth by inſpection, for in the Cov 
-Jamn under r, you have the Area to any Diarr 
, $om 12 to 156# thus agajn(t this Diameter - 45, it 
the firft Column you have 5.1496 in the next Co 
tan, which is the Area ſought, the like for any other, 
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be” 2+ To find the Content of ny Cylindrical Tun, the 
Diameter and depth being given, 


To effect this, obferve,- when the depth is whole 
Inches only, and leſs than 10; you hare the anſwer 
at once by inſpection, for againft the Diameter, and. 
under the ns is the Content I” 


_ Example... 


Let the Diameter of a Cylindrical Tim be 58.5 Fu- 
ches,and the depth 6 Inches : What is the Colnent ? 


©» -Seek 58 inthe firſt Column, 'and in the fifth Line 
under it againſt 5 tenths, and under 6 {the depth) 


AX of the Table of Cy 
! = vill fad 57,19, which 5 the Content - 
K yy rk the fame Line under 7, you have 6 
6.72, the Content at 7 Inches deep. : 

: Note, If this Fun were 70 Inches deep the lame- 
Number, vsz. 66.72 gives the Content, | 
th prick one place towards the right Hand, and then: o\ 
it will be 667.2 Gallons. 

And if oo depth were but 7 tenth parts of of anc, 
you muſt remove the one place towards the left 

nd, and then it will.be 6.672. 

Hence *tis evident this Table being made to 9 In-- 
ches deep, will ſhew the Content at any other depth- 
whatſoever, , 


Example. 


There is @ Tun in the form of a Cylinder, the Dias 
meter xs 61 Inches, and the depth 35.6 rs : 
What is the Confent ? 


Find 61 in the firft Column, and in the Line a-- 

\. Eainſt it, under 3 you have 31.09, which by re4 

moving the prick 1s 310.9 the Content at 3o Inches 
deep, ſet this down as inthe Margin. 


Again, 


In the ſame Line (againſt 6x, . and) under 5 is: 
51,81, ſet this down under the former, then for the 
6 tenths take the Number under 6, (viz. 62.18 Yand 
removing the prick one place towards the left 
Hand ſet it under. the other, theſe being added to= 
gether :- 
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The Sum i9———35.6 = 268.908 


which is the Content ſought : and after the fame: 
$k <e hugs Gate, ht ve ie es 
meter, and 28.5 Inches deep will contain 295.38: 
Gallons : See the Work : 


0,5J— $5.18 


28.5 = 295.38 


T A B L E 


OF THE 


Arza's of CincitEs 
_ And Contents of : 
CYLIN DE RS! 
Fe NY 
ALEGALLONS, 

To all Diameters (in Inches and- 


Tenths) from twelve Inches to one s 
hundred fifry and ſix, | 


Fnches. | ſ 
12.0 | 0.40IH ©:8o | 1:20 | _ 1.60 
br Li 0.40978 0.81 1.22 1.63 
.2 | 0.4146 |-— 0.33 1.24 | 1-65 
[- .3 | 0.4214 | o.84| 1.26 1.69 
.4 | 0.4282 0.86 1.28 I.71 
5 | 0.4352 0.87 1.30 1.74 
.& | 0.4422 o.88 1.33 I.77 
' Dn | 0.4492 | 0.90 1.35 1.86 
* .$]”' 0.4563 0.91 1.37 12 
, 9 | 04635 | 0.93 1.39 1.85 
113.0 | 0.4707 0.94 | 1.41 | 1.88 
'1 0.4780 0.96 1.43 I.9I 
- 2, | 0.4853 | ' 0.9 1.46 | 1:94, 
Ws 200 0.4927 0.98 | Lg | 1.97 
| +4 | ©5001 | __1.,00 1.50 2.00- 
TR. | 0.5076 I.OI 1.52 | . 2.03 
| 6 | ©.5151 I.03 I.55 2.06 
7 | 0.5227 I.04 1.57 2.09 
8 0.5304 | * © 1.06 1.59 2,12 
Fo <9 | 0.5387 1.08 I.61 2.15 
{ 14.0 | 0.5459 1.09 1.64 2.18 
| I | 0.5537 I.II 1.66 2.21 
| .2 | 0.5616 I.I2 1.68 2.24 
+3 | ©:5695 | I.14 I.7I 2.28 
4 | 0.5775 1.15 1.73 2.31 
S | o.5856 þ 1.17 1.76 2.34 
.6 | . 0.5937 I.19|.. 1.78 | 2.37 
7. | © 0:6018 1.20 [& 1.80 2.40 
$8 | - 0.6100 |* 1.22 1.83 2.44 
EF, 0.6183 »OJ)..! , 
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I.1140 
I.1252 
1I.1.364 
1,1477 
I. 1-590 
1.1704 
I.1819 
1.1934 


I.2049 
1.2165 | 
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6 - —$-- +9 
5,41 G 
5-47 . © 
5-53 *.7 
5-59 F 
ld 5.66 2:54; 3-49 
7 a ' 7.6: 
4.92 . 0. "7401; . 
4-87 5.85 6.82 Tg, 8.77 
4-92 | 5-90 6.89 | .7-87,| $-86+ 
4-97 Xt: 5-97 6.96 | ROT 8:93] 
5.03 6:03, | 7-94 | Fr 9.05 
5.08 6.10 7.11 8.13 9.14 
5.13 6:16-|. 7-18 8.21 9.23 
5.19- 6.22 1.26 8.30 9.34 
5.24 6:29 7:34 | $38} 9:43 
530 6.35 | 7:4! 8.47 9.53 
5-35 42 | 7-49 | 8.35, | 9-3, 
5-49 6.49 7-57 8.68 | 9-73 
5.46 6.55 | 7.64 8.74 9.83 
5.51 6.62 7.7% 8.32 9.93 
5.57 6.68 7.30 8.91 10.03 
5.63 6.75 7.88 9.90 10.13 
5.68 6.82 7.95 9.09. | 10.23, 
5.74 6.88 $.03 9.18. | 10.33 
5.80 6.95 8.11 9.27 16:43 
585 | 9.02 $8.19 9.36 | 10.53 
5.91 7.09 8:27 9.46 | 10.64 
5-97 7.16 8.35 9.54 |. 19-74 
6.02 7.23 8.43 9.64 | 10.34 
6.08 7,32 8.51 9.73 10,94 | 
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794 | 9-26 | 19-39 

l 8.01 9.35 10.68 / 
6.74 8.09 9.44 | 10:78 
6.80 8.16 9.52 | 10.88 12.24 
6.86 8.23 9.61 10.98 | 12.35 
6.93 $.31 9.70 | 11.08 | 12:47 
6.99 $.33 9.73 | 11.15 12.58 

—7.05 | $46 | 937 11.28 ] 12-69 

7.11 $.53 9.96 | 11.38 12.80 | 
1.18 8.61 10.05 | 11.48 |. 12-92 
7.24 9.68 | 10.13 | 11.58 | 13-92 
7.30 8.76 | 10.22 11.68 | - 13-14 
17.37 8.84 | 10.31 11.78 | 13-26 | 
1.43 8.92 10.40 11.39 13.37 
1.59 $.99 | 10.49 F 11-99 13.49 
7.56 9.07 10.58 12.10 13.61 
7.63 9.15 10.68 12.20 13.73 
1.69 9.23 10.77 12.30 | 13.34 
7.76 9.31 10.86 | 12.41 13.96 
7.82 9.39 10.95 12.51 14.08 
7.389 9.45 11.94 12.62 14.20 
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2.8519 | $70 
2.3698 5.74 
2.3377 5.78 
2.9957 | 5.81 
"2.9237 5-55 
2:9418-1---5-38- 
2.9599 |, 39> 
2.9781 |" 5-96 
"2.9963 | \.599 | 
3: 142 6:03 
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12:53 | 15:04 | 19:54 | 20.05 |. 22.56 
12.62 | ©5514 | 17:66 | {20.18 || 22.71 
12:70 | -F5:24 | 17.78 | 20.32 | 22.86 
| 12:79 | 15534 17.90 20.46 | | 23.01 
- 12.87 | "t5224 | 18:02 } 26.59 | | 22.17 
| 12:95 | ©1555 | "i8:14 | 26 | 23. 
13.04 | «15:65 | F825 | 
13:12 5275 | #8237 # | 23-4 
13:21 15:85 -$8.49 | | 23; 

_ 13.39 | 15:95 18:61 | 21.37 } 23. 
13.338 ] 16:06 4 (18-73 
13.47 | 1616 | 18:86 ; 
13.56 16;27 | 19:98 . , 
13.64 | +1637 | 19/10 .56 Þ 

_13-73_| 1648 t 1922 | 2197 | 2471 
13:32 | ; 16z58 19.34 |, yY 
13-91 | 16:69 | 19447 | ; 23. 
13-99 | -16-79 | 19.59 ; 
14.08 | -16:90 | 19,71 Y 

_14.17 | .17.00 ! 19.84 51 
14-26 | (17-11 19.96 | 22. . 
14-35 | a17-22 | +2099 . . 
14.44 . 17.32 29.21 .10 ; 
14.33 17-43 | -29.34 | - ., 26. 
14.62 17.54 | 20:46 |} | » 26. 
14.71 17.65. ] 29:59 | 123-53 |- 26. 
14.80 | 17:96 | . 20:72 | | 2368 | $6.64 
14.89 17.87 | 20.85 23.82 | 26.8 

'| 14-98 |. 17.98 | 20.97 | 23,97 | '26.97 

15.07 18.09 } 21.10 | "24.41 | 27.13 

- as | 


150 4 Tibleaf he dres2of. Cineles | 


1 
«2 
+3 
& NE. - _MURL. £ 
5 ; $638 | 12450 
6 » 9343 12,58; 
L <>:v7 9:49 |} .12465 
| 3 - 9:55 | 13:73 
9 9z60 , 12.30 
34.0 ; 9,66 | 12:88 
1 9.71 12.95 
2 9.77 | 113-03 
'Z 9-83 | {13-11 
4 | 34958 | 6.39 | - 89 18 
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| +] 33728 6:75 10412 | 13,49 
. 49 | 3-3923 | 6:78 | 10,18 | 13.57 | 
| 35-0 | 3-417 6:82 | 10,24 | 13.65 | 
© | 3-4312 6.86 | | 10.29 | [13-73 
, .A | 3-4508 6.90 | 10.35 | 13.80 
4 3-4795 6:94 | 10.41 13-88 | 
|____-4 | "344902 98 | 10.47 | 13.96 
 +< | 352999 | (7-02 | 10:53 | + 14.04 
| .6 3:5297 7.06 10:59 14.12 
| A | - 3:5496 7:TI0 10.65 14.20 
Wn. 3:5605 | 7-14 | 10.71 | + 14.28 
9 | 343894 | 218 | 10.99 | «14.36 
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IT.$250 | 23.03 | 34-54 
11.5508 | 23.10 |- 34.65 
I LIT 23-17 Tho Þ 
11,0227 | 23-25 | 34 / 
11,6587 | 23-32 | 34-98 | 
11.6947 | 23-39 | 35.08 
11.7309 | 23.46 | 35-19 
14-7670 |} 23.53 | 35-30 
11.8023 | 23.60 | 35:40 
= 35-52 
11.8759 .35.62 


11.912 35:74 1 47-65 
Dr ' 23-90 |. 35:85 
111.9853 | 23-97 | 35:96 7 


12.0219. | 2404 | . 36,07 
12.0585 | - 24.12 
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36.17 | * 
4 12.0952 24.19 t' 36.28 | AS. 
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5 
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1 
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SR _— —_— _— — —_— — ww 
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8 | 
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4 12-1319 


$2:1687 
12.2055 


12:2424 
12.2794 - 


y 


O-oo<u Own i; 


"67.9 


1 
«2 
3 
4 


12.3164 


. 12,5023 
12.3397 
12.5771 
12.6145 


12.6330 


| 24-6 


25.00 


25.08 


25-15 


25-23 


4. 25-32 


4 
F 
7 


8 
'" 


| 


12.6896 
12.7272 
12.7649 


12.8027, 
—12.84c 


12.8783 
12.9162 
12.9542 
12.9928 


4 13.0305 
13-0 


hs | 


13.221 


| 


25-38 


25-45 


; 


| 


38.18 

39-30 
41 

9.32 | _ 
63 


38, 
38.75 
28.86 


38.98 | 


39.20 
39-32 
39-44 
39-35 

66 


78.41 
78.64 


66.11 2c | 
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- bd - 
= , —— 
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.* 
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#3 - a_ * » 4 p wary 

- 
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69.0 | 13-2599 

I | 13.2983 
2. | 13-3368 
+3'| 13-3754 
. 4 ' 13-4140 
+3 | 13-4327 | 
6 | 13.4915 
e7 | 13-3393 
8 | 13.5691 
.9 | 13.6080 
13.6470 
13.6860 
13:7251 
13.7442 


” 
wt 


- 
=) 
- W 
. 4 
«4 
- . . o 


13.9213 
13.9607 
14.0002 
14-9397 
14-9793 
14.189 
14.1586 
_14:1993 
14-2381 
142780 
14-3179 
14-3579 
14.3979 ! 


6 
2 
8 
9 
© 
7 
2 
+3 
4 

5 

.-6 
. 7 
:. 

.9 


| nl Con if Clad, & "me 


"TEFTETT=aA. 
TT 
 66430-] 179.36 2.32 | 106:0% | 119.34 
66.30 79-3 oopaſ 106.38 119.68 
93.36-| 106.70! | 120.03 
93 63 | 107.00 | 120.33 | 
92:90 }. 107/21" | 120.72. 
199-62 | 121.08 | 
121.42 


112,95: | 
113.26 
243-38: |' 12: 
113.90 
114-22 | 
. 114.54 
100.51 | 114.86 
100:79 | 115.18” 


196 4 Tablief the dred1of Circles 


DEPTH. 
ES 
28.96 
*. 29.04 
2%12 
29.20 
29.28 
29.36 
29.44 
29.52 
29.60 
29. 
29.7 
29.85 | 
29-93 
30.01 
39.09 
30.17 
30.26 
a - 


WW Þ 


ou lb 


8]. "T 
m © OO cow 


þ vw b 


15.2512 | 5 
i: 2925 | 30.59 
$-3338 | 30.67 
646 39-75 
4165 30.83 | 
15.4550 30.92 
15.4950 | 30-99 
15.5411 |] £31.08 ; 
15.3827 | 31.17 | - 46.75 | 62:33 
15.6944 31-25 | 46.87 ! 62.50 


4 
—_ 


- 


5 
6 | 
7 
Y 
9 
.O 

1 

«2 

3 
4 
5 
6 
7 
Y 
9 


| 


f 3 _—— me” _ oe : " * | _ - | 
| p - __* q-4} To J « <. > 
 #d "Contents of Cyliiderr, 8c. fy 


NP 
E P - 
7 


90.2 


90.52 - 


90.77 


.[ 91.01 
| - 91.26 


105.32 
1095.61 
105.90 
106.13 


| 106.47 


| 91.51 


91.75 
- 92,00 
92.25 
92.509 


106.76 


1097.04 
107.34 
107.63 


107.91 | 


92.75 
92.97 
93-25 
93-50 
93-74 


108.21 


108,47” 


108.79 
109.08 


109.37 
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14.4380 
14-4781 
14.5183 |} 
14-5585 
14:5988 
14-6392 
14.6796 
14.7201 
14.7606 
14.8012 
14.3418 
14.3825 
14.9232 
14.9640 
[15.0049 | 
15.0458 


15.0868 
15.1278 
15.1689 - 
'1I 5-2 IO00 
15.2512 
15-2925 
15-3338 


618 
«44+ 30.83 | 
15.4580 | © 30.92 
15-4959 | 30-99 
15.5411 |] £31.08 
15.5827 31.17 
15.6244 | 31.25 


oO 
o1 
«2 

3 
4 
5 
6 
7 
8 
9 


_ 
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= —_Y 
" bh 
\ a Y 
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* - 
_ 
R 
© % 


yo 


Yd WY WENTTTON VU © Y& © > G9. Wy GOLS.0 


DEPTH. q: 
+ TT, 
$6.63 | 101.07 | 115.50 | 129.94 | 
. 101.35 | 115.82 |} 130.30} 
V7: Io1.63 | 116.14 | 130.66: 
; IO01:91 | 116.46 | 131.02 
4.00 | 87; 162.19 | 116.79 131-39] 
. 102.47 -{ 117.11 | 131.75 
07 | 102.75 | 117.43 | 132.11 
103.04 | 117.76 | 132.48 
103:32 | 118.09, | 132:84 
[_103:61 | 118.41 | 133.21 
05 | 103-89 | 118.74 | 133:58 | 
104.17 | 119.06 | 133.94 j 
| 104.46 | 119.38 | 134.31 }- 
74.82 | 89.78 | 104.75 | 119.71 | 134.68} 
75.03 90.03 105.04 ? 120.04 | 135,95 4 
75-23 | 90.28 | 105.32 | 120.37 | 135.41 + 
| 75-44 | 99.52 -| 105.61 | 120.70 | 135.78] 
75.64 | 90.77 | 105.90 {-121:02. | 136.15} 
75-85: |: $1.01 | 106.18 | 121.35- | 136.52 | 
76.95 91.26 | 106.47 | 121.68 136.39 | 
. 91.51 | 106.76 ; 122.01. } 137.26 | 
91.75 | 107.04 | 122.34 | 137.63 | 
92,00 | 107.34 | 122.67 | 138.01} 
92.25 | 107.63 | 123.00 | 138.38} 
92.59 | 107.91 | 123-33, | 138.74. 
92.75 | 108.21 | 123.66 | 139.12 'F 
92.97 | 108,47" | 123.96 | 139.46.Þ 
93-25 | 108.79 | 124-33 | 139.87 4 
93.59 | 109.08 | 124.66 | 140.25 
93-74 | 109-37 | 124.99 | 140.62 
L 5 es 


1 , o18 A Table if the Ares Pref Circles | 
| Dimin —DEPTH 


Go bb 


15.3758 
15.9178 
13:9600 
16.0022 
16.0444 
16.0867 
16.1291 
16.1715 
16.2140 
16.2565. 
' 16:2991 
16.3417 
16.3844 
16.4272 
16.4700 


& 22x ob | wo i = 00 0 A 


_\ 
| 
O 


Þ Got = 


— 


— — 


b 144.02 
22 | 128.35 | 144-40 
$0.44 | 96.52 {\ 128.70 | 144.78 
$0.65 96.77 129.03 | 145-16 
$0.86 | 97.03 | 113-20 | 129:37 | 145.54 
81,07 97.23 | 113.50 | 129.71: | 145.93}. 
$1.28 | 97.54 | 113.79 | 130.05 | 146.30 
$1.59 | 97.80-| 114.10 | 130.40 | 146.70; 
81.71 98.05 | 114-39 |. 13974 | 147-08; 
81.92 98.30 | 114.69 | 13107 | 147.46 
$2.14 | 98.56 | 114.99 | 131.42 | 147.84- 
_ 82.35 | 98.82. | '115.29 | 131.76 | 148-23} 
82.57.] 99.08 | 115.59 | 132.10 j 143.62 
$2.78 | 99.34 | 145.89 | 132.45 | 149.00 
83.00 | 99.59 | 116.19 | 132,79 | 149-39 
83.21 99.85 | 116,49 | 133-14 | 149.78: 
83.43 | 100.11 | 116:80 | 133.48 | 150.19" 
83.64 | 100.37 | 117.10 | 133-82 | $50.55” 
$3.86 | 100.63 | 117.40 | 134-17 | 150.94. 
$4.07 | 100.88 | 117.709 | 134-51 | 151-33; 
84.29 | 101.15 | 118.01 | 134.86 | 151.72. 
84.51 | 101.41 {| 118.31 | 135.21 


152.11 


-_ 


180 4 Table of the Ares of Circles 


aa teadÞ After ao 


amiin DEPTH 
jacks. | 1 a | 2.13 

"98.0 | 16,9445 | 33-89 | ©50.83 | 467-78 

1 16. o880 | 33-98 | 150.96] 67-95 

.2 | 17.0316 | 34.06 | $1.09 | 68.12 

| 3 | 17.0751 | 34415 | $1.23 | -68.30' 

4 | 17.1188 | 34.24 | $1.36 |} 68.48 

5 | 197.1625 34.32 51.49 | 68.65 

6 | 17.2062 | 34-41 51.62 | 68.82 

7 | 17.2500 34.50 $1.75 69.00 

.$ | 17.2939 | 34-59 j | 51:88 | 69.18 

.9 | 17.3378 | 34.68.] 52.01 | 69.35 

79.0 | 17.3818 | 34-76 | $52.15 | 69.53 

1 | 17.4258 | 34-85 52.28 | -69.70 

2 | 17.4699 | 34-94 | $2.41 | 69.88 

3 | 17.5141 | 35-03 | 52:54 | | 70.06 

ch | 17.5583 | 35.12 | $2:67 | 70.23 

- 5 | 17.6025 |] -35.20 | $2.81 70.41 

-.",6 | 17.6468 | 35-29 52.94 | 70.59 

17 | 17.6912 35-38 53.07 | - 70.76 

ob | 17:7356 | 35-47 | $3-21 | 70.94, 

| _-9 | 17.7801 | 35.56 |__53-34 {__ 71-12 

80.0 | 17.8246 { 35-65 | $3-47 | 71.30 

.1 | 237.8692 | 35.74'] $3-61 | 71.48 

| 2 | 17-9139 | 35-83 | 53-74 | 71-66 

33 | 17-9586 |. 135-92 | 53-87 | 71-83 

, { 18.0033 | 36.011 54.01-| 72.01 

y | x r 18.0481. | '36.10 | 54.14 | 72.19 

| ©46 | 18.0930 | 36.19 | $428 | 72.37 

| 7 | 18.1379 | 36-28 | $4441 | 72.55 

.8 18.1829 } 36.37 | 54-55 | © 72-73 

- 9.1 18.2280 | 36.46 | 54-68 4 72.91. 
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> 
; 
; 
- 


7 


102.71 


118.61 
118.92 


119.22 | 


119.33 


| 119.83 


wy TOTS» FW ING 


102.97 
103.24 


103.50 
| 103.76 


104.03 


120.13 


120.44 
120.75 


121:06 
121.37 


104.29 
104.56 
104.82 
105.08 


195-35 


121.67 
121.98 
122.29 
122.60 
122.91 


105.61 
105.38 
106.15 
106.41 
106.68 


123.21 | 


123.% 
123.84 


124-15 


124.46 | 


142.24. | 


160.02 | 


106.94 
107.21 
107.48 
107.75 


124.77 
125.08 
125.40 
125.71 


' 208.02 |. 126.02 


142.59 
142.95 
143-31 
143.66 


I 60.42 


160.82 | 
161.23 | 


161.62 | 


144-03. | 162.03 | 


108.29 


«108.56 


108.83 
109.10 


126.34 
126.65 
126.97 
127.23 
127.60 


144-39. 


144.74 
145.10 
145.46 


145.82. 


162,43 | 


162.84 | 


163.24 


163.65 } * 


164.05, 


8 


[ 


19% A Table of be Ares's of Circle 


DEPTH. 


2 


3 


: 
. 


36.55 
36.64 
36.73 
36.82 


36.91 


$482 | 
54:95 
55-99 
55-22 


55:36 


37,18 
37-27 
- 37-36 


55-50 
55-64 
55:77 


35-9L } 


56.04 


CO 
BW» 


oo ow GvaſawHÞ -O 


37-45 
37-35 
37-64 
37-73 
37.32 


LH 
37.90 
37-99 


56.18 


$6.32 , 


56.45 
56.59 
56.73 


|. -37-91 
63.00 
33.10 
38.19 
_ 38.28 


56.37 
57.01 
$7-14 
$7.28 
$7-42 


38.37 
38.47 
38.56 
38.65 
28.74 


$7-56 
$7.70 
57-34 
$7-97- 


58.12 | 


I 
2 
43 
4 
5 

” .6 
7 
8 
9 
oO 
.1[ 
by A 
43 
4 
+3 
6 
7 
8 
9 


[= 
E 


38.84 
38.93 
39-02 
39.12 
39.21 


58.25 


58.4% 
$58.53 
58.67 


| $8.82 


and Contents of Cylinders; 8c. © 189; - 


D E £ T H. 
[:&*-] "4: $:- + fi 
91.37 | 109.64 > ot 146.18 :| 16446 
91.59 | 109.91 | 128.23 | 146.55 | 164.86 
91.82 | 110.18 | 128.54 | 146.91 | 165.27 
92.04 | 110.45 | 128.86 | 147.27 | 165.67 
92.27 | 110.72 | 129.18 | 147.63 | 166,09 
92.50 | 110.99 | 129.49 | 147.99 || 166.49 
92.73 | 111.27 | 129.82 |. 148.36 -| 166.91 
92.95 | 111.54 | 130.13 | 148.72 | 167.31 
93.18 111.82 | 130.45 | 149.09 | 167.72 
93.41 | 112.09 | 130.77 | 149.45 | 168.13 
93.64 | 112.36 | 131.09 | 149.81 | 168.54 
09.87 | 112.64 | 131.41 | 150.18 | 168.96 
94.09 | 112.91 | 131.73 | 150.54 |} 169.36 
94.32 | 113.18 132.05 | 150.91} 169.78 
| 94:55 |_ 113.46 | 132.37 | 151.28 170-19 
94.78 | 113.74 | 132:69 | 151.65-| 170.60 
95.01 } 114-01 | 133-01 | 152.02 | 171.02 
95.24 | 114-29. | 133-34 | 152.39-| 171.43 
95-47 | 114-36 | 133-66 | 152.75 | 171.85 
|_95.70:| 114.84 | 133-98 | 153.13 | 172.26 ] 
95-93 | 115.12 | 134-30 | 153-49 | 172.67 
96.17 { 115.40 | 134-63 | 153-86 | 173.10 
96.409 | 115.67 | 134-95 | 154-23 | 173-51 
96.63 | 115.95 | 135-28 | 154-60 | 173.93 | 
-96.86 |_116.23 |_135.60 | 154-98 | 
97.99 | 116.51 | 135.93 | 155-34 | 174-76 
97.33 | 116.79 | 136.26 | 155.72 |. 175.19 
97.56 | 119.07 | 136.58 | 156.09 | 175.69 
97.99 | 117.35 | 136.91 | 156.46 | 176.02 
.C .E 137-24 | 156.84 | 176.4 


134 4 _ the Ares's of Circle 


DEPT H. 


| 


2. 


3 


t 6517 
19.6985 
19:7454 
19.7923 
19.8393 | 


39-30 


' 39-40 


39-49 
39.58 
39.68 


58.96 
$9.09 
$9-24 
59-38 
59.52 


78.98 | 
79.17 
79-36 


19.8863. 


19.9334 
19.9806 
20.0278 


20.0750 


39-77 
39-87 
39-96 
40.06 


-4o-15 | 


59.66 
59.80 
39:94 
69,08 
60:23 


"$0.30/ 


20.1223 
20.1697 
20.2172 
20.2646 
| 20.3122 


40.24 
40-34 

_ 40-43 
49.53 

' 40.62 


60.37 


60:51 
60,65 
60.79 
60.94 


"$0.49 | 
80.68 | 


8o. $7 | 
81 06 | 
81 25 } 


bo. [> b = 200,00 Gt 


20.3598 


20.4074 
20.4551 
20.5029 

| ___-9 | 20.3507 


| - 


40.81 
40.91 
- 41.01 
41.10 


49:72 | 


61.08 
2402 

1.37 
GI.51 
61.65 


$1.44] 
81:63. } 
81.82. þ 


$2.01} 


20. TT 
20.6465 


20.6945 
20.7426 


20.7907 | 


41.20 


41.29 
41.39 


61.79 
61.94 
62.08 
62.23 


62.37 


1 


i: 


82.39 | 
82,58} 
82.78 


82.97 
83.16 | 


WE. 


20.5358 
20.8870 
20.9353 
20.9836 
L__-2 | 24.9320 (*) 


62.52 


83.36 | 


121.02 
121.30 
121.58 
421.87 
122.16 
122.44 
122.73 
23.02 
123.31 | 
123.59 
123.33 
124:16 
124.45 
| 12.475 
125.03 
125.32 
125.61 * 


125.90 
126.19 
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[- DEPTH. 
Inches. Ms i 


ol 
I þ. 
O 


21.0804 


21.1285 


21.1775 
21.2261 


21:2747 


\ AZ.16 


42.26 
42.35 


- 42-45 
42.55 


\ 


21.3234 
21.3722 
21-4210 
21.4699 


' 21.5188 


42.65 
42.74 
42.84 
42.94 


43.04 |: 


© 
4 , "Ya? Bi, T7 BY. 
> ts b i bo Ko al OG bi vo bs bn 


.21.5678 


21.6169 


21.6660 


21.7151 


4 21.7643 


43-14, 
43-23 
43-33 
43-43 
*43-53 | 


[y 


3 
6 
7 
.8 
9 | 


"> fo 

9 
ro HI23 
21.9617 
22.0112 


©4363 
' 43:73 

43-82 
43-92 
44-02 


>]. 
OS 
(®] 


G—_— 


' 22.0608 
22.1104 
22.1600 
22.2098 
22,2595 1_ 


44-12 


44-22 
44 32 


A432. Cal 


O-WY Cones © Bi 


| 


22.3093 


22.3592 
22.4092 


22:4592 


22.5992 


44.62 
44-72 
44-82 
44-92 
45.02 


| 


I 


*. % 
ii OW WM. 


* H. 
E— 


7 


"1 129;41 


130.29 
130.58 


127.94 
128.23 
128.53 
123.82 
129.11 


129.79 


130,00 


150. 29 


170.98 
I71.37 


170. 58 
I71.76 


| 150,63 | 172.15 193.67 \| 


"1 130.98 
I51.32 
151.66 


152,01. 
132-33 | 


172.54 
172.94 
173-33 
173-72 
174.11 


19411 
194-55 | 
194-29 ] 
195-44 
195.88 F 


oor | 13118 


109.56 | 
log.81. 
110,06 
110.31 
110.55 
110.80 
[11.05 

TI1.30 


) 


110.06 | 132.07 


133-55 


131.47 
131.77 


+ 


1:53- 
15343: 
153-73 
154.08 


I 9638 


iofe | 


197:66 | 
198.10 F: 


132.37 
132:66 
132.96 
133.26 


I 34.43 
154-77 
155-12 
I 55-47 
155.31 


175-70 
"176. 49 
176.388 
177.28 
177.65 


198.55 
198.99 
199.44 


IT1.55 
111.80 


112.05 
112.30: 
| 112.55 


133-85 
134-15 
134-45 
' 134-75 
135-05 


| 
| 
E| 
| 


156.16 
156.51 
156.86 
157.21 
? 157-56 


EE 
| 
| 
] 


J bs Aloo Inf Cole, 


DEPT H. 


| yR_ 22.3393 | 45-12 
22.6095 A522 
22.6597 | 45-32 
22.7100 | 45.42 
22.7603-f 45.52 | 
22.8107 | 45.62 
22.8611 |} 45.72 
22.9116 | 45.82 | 
22.9621 | 45-92 
23.0128 | 46.03 
23-0634 | 46.13 
23.1141 

23.1649 


23.2157 
2.3.2666 


2 36hs 


23-4196 
23.4707 . 
23,5219 | 47-04 | 70-57 | 
23-5731 | 47-15 } 70.72 
23-6244 | .47-25 | 70.87 
23-6757 | 47-35 | 71:03 
23.7271 | 47-45 71.18 
— 71-33 
| 3-8300 | 47.66 | 71.49 
23.8816 | 47.76 71.64 
23.9332 | 47.37 71.80 
23.9848 97 | 71.96 
| 24.0366 | "48.07 | 72.11 | 


[Þ G's 5 


| — OO = $—————R—_——_—_———_  ————————— 
1 


oe : 
_ 4 
nw} Ou 


—_ 


40 
wt 


o 
$- 


8 
9 
'0 
1 
2 
+3 
4 
3 
6 
4, 
8 
9 
.O 
1 
+2 
43 


OO i nn ——— In 


Y.--= on 


= 


| 
$ 


| hd. An nat 2am kt.” 


132.4 


182.89” 


183.29 
183.90 


184.19 t 


184.50” 


134.91 
185.32 
1$5.73 
186.13 


186.54 


186.94 
187.35 
187.77 
188.18 


188.58 
183.99 
189.40 
189.82 


190.22 | 


212.16 
212.62 


190, 64 | 215:47 


191,05 
191.46 
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1 


.exact Duty required, 


* The foregoing Tables (though very ſhort) will 
ſhew. the exact Duty for -o7 Number ef. Barrels,. 
and their uſe will be rendered 'very plain and eafie, 
by the Directions and Example following. 

' I. If the Number of Barrels of ſtrong or ſmall 
Beer given be-leſs-than--23, feek- it in the firſt Co- . 
lumn of the Table, and againſt it you have the ex- 


* a& Duty in Pounds, Shilkngs, Pence, Farthings, 


and 23th, parts of a Farthing. Thus by the firſt 
Table the Duty of -10- Barrels and an half will be 
found to be 247.45. 54d. 1f. and 45 parts of a 
Farthing ; for againſt 1o in the Column of Barrels, 
and under + you have this ſum, 

2+ For any Number above 23, ſeek it in ſome of 
the Columns of Barrels in the Table, and. if you 
catifiot find the fame Number, take the next leſs, 
and fet down the ſum of Money againſt it, then Sub- 
tract the Number found from. the Number given, 
the remainder (which will ever be lefs than 23) be- 
ing found in the firſt Column of the Table gives you - 
a fum of Mony, which added to the. former is the 


Allowances for Common Brewers, 24 F 


Example. 


What Sum of Mony will the Duty of 1306 3 
Barrels of ſtrong Beer amount unto ? 


$ See the Work by the firſt Table. 

Ee Bar. 

d Number given —-1306 + 6. f. 

; Next leſs per Table--1288 = 272: 13: 00:6! 00 


Ir rn ennonmmgnm—_—_— 


Remainder —— 18: = 3:18: 3:3:12-. 


The exact Duty is —276: 11:2, 3:3:12 
That is 276k 118, 34 3F, ad 4+ parts of a 


Farthing. 


And fo for any other Nutnber of Barrels by this 
or any of the other Tables, 
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FU LE 
ARITHMETICK * 


AND 


GEOMETRY. 


PARTICULARLY, 


In the Reſolution of Queſtions 


relating to Intereſt. 

The Rule of Fellowſhip, the propor- 
tion betwixt Lives and Solids. 
The Meaſuring of Superficies , as: 
Board, Paving, Cieling, Flooring, 
Tyling, &c. And alſo of Solids, as 
1:imber, Stone, Brick-work. 


M 4 Prob. 


SECT. XI. 
Ot:Simple TIxTzRrEST,. 


Problem TI. 


F 1000. in 1 Tear, 12 Months, or 365 days, 
doth gain '6 I, or Amount to 106 |. ( at 
6 per Cent.-per Ann.) How much ſhall 
, any other Sum gain, or amount unto, int 

any other Tiine at the ſame Rate ? 
HIS Problem doth comprehend ſeveral - 
Queſtions, the Chief whereof are the fix 

_ next following. 


Queſt. I. 


To find the Intereſ# of any Sum of Money 
in one Year at the Rate of 6 per Cents 
per Ann. 


OR' reſolving of this Queſtion, the Propor= 

- tion 1s, LE : 

As 100 |. Principal, is to 6 its Intereſt in one 
year, 


$0 is any other Sum to its proportional Intereſt. 
M5 Therefore, 


"A 
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tg Therefore, 


Set 100 (in the middle) ) won A, to 6 (the In- | 
rereſt thereof ) upan B, t hen againſt any other Sum | 
upon A, you have the Int upon B., Thus _ 
Lines being ſet as above directed, againſt 250 | 
A, 18 15 upon B; which is the Intereſt of 250 3 
one Year, and without moving the Rule 1 Seoviſe 
find that if the Principal 


Sec 


&. - |. 7 
1000 60 
8&0 1 
600 36 bn , 
360 the Intereſt 21.6 
Jo + 3 will be 2.8 f 
5 5-T 
50 | P 
20 a 
8”ſ 
na The parts of a Pound may be reduced te 


may 
Shillings and Pence by the Rule, _—_— — 
s and Pence in the Principal, they muſt 
tg Decimal, by th © divections given 


bp 46. Z 
For Inſtance, 
How much is the Intereſt of 561-5 s. 6d. 
in one Lear ? 


The Shillings and Pence being reduced as above 
directed, the Sum will be 56.275 {. | 


As 
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Then ſay, 


As 100 upon A, is to 6 upon B, 
Sois 56.275 upon A;to 3.3765 ca B” 


The Anfwer is, 3. 3763, which being reduced is 
31. 75s, 6 & if 


£ 


Queſt. IE. "OS 


To find the Amount of avy Sum of Money 
in one Year at 6 per Cent. per Ann. 


HIS may be done by adding the Intereſt 
(found by the laft) to the Principal ; or by 
the Inſtrument the proportion is, 
As 100 1s to 106, - 
So is any other Sum to the. Amount thereof in 
one Year, 
Therefore, 


Set 100 upon B, to 106 upon A, then againſt 
any other Sum npon B, you have the Amount upon 
A : Thus (the Rule being ſet as abore directed) you 
will find that if the Principal 


L. | L 
To09 1069 5 
'850 A gol _. 
600 636 


360\the Amount in 3. 391.6 


| be 130F one year will be 137.3 
85 ' -QO>l 

Jo 33 
- 0 ©" 21.2 


Queſt, 


f 252 of Simple” Interept. Sea. XLy >e- 


Queſt. 1IT. 


To find the Intereft that will be due for any 
. Sur of Money, -in- any Time propounded,| © 
m Tears, Months, or Days. - Q 


Ex 


Rule: 


IND (by the firſt Queſt.) the Intereſt of the 
.4 Sum given in one Year. 


Then ſay, 


As 1 year, 12 months, or 365 days, is to the In- 
tereſt found. | 
. $0 1s the- Time propounded (in. years, months, or 
"gays,) to the Intereſt ſought. 


T. For Years. 


* Example 1. Phat # the Intereſt of 250 l. mn 
6 years, at 6 per Cent. per Ann, 


7. Set 100 upon A, to & upon B, then againſt 
- 2350upon-A, 1515 upon B, the Intereſt in one year. 


2. As 1 upon A, is to 15 upon B, 
$o is 6 upon A, to $o upon B, the Intereſt re- 
*> quired. . A 


; HW. For. 


Ser KL. Of Simple Imereſt 
IT. For Months..: | Y 


Example-2.. Phat 4 the Intereſt of 250 I. far 
three. Months 2 


The Intereſt a 250 |, in 12 months by the laſt 
Queſtion is.1 5 /. 


-— 


ON. 
265 
3 © 


Therefore ſay, . 


the Þ 4s 12 uponB, isto 15 upon A-: 
$0 1s 3 upon B, to .375 upon A: That is, 3, I5 5 
the Intereſt of 250 | for three months, 


III. For Days. 


Example 3. How much s the Intereſt of 250 |. | 
Yr for 146 days? 


Find (as before) the Intereſt of 250 for one year, . 
which is 15 /. Then, | . i 

Set 36'5 upon A, to 15- upon B, and againſt 146 * $222 
upon A, you have 6 upon B, that is 61, which is the *.” > 
Intereſt fought, 

In all theſe and ſuch like Caſes, the Intereſt thus 
found being added to the Principal gives the Amount + 
in the time propoſed. 

But the Intereft, and alſo the Amount of any Sum - 
of Money (eſpecially if it be great) may be more cx- 
aly found by the following Table. 

In the firſt Column of which you have the ſeveral 
Rates per Cent. per Ann. 

The ſecond .Column ſhews the Intereſt of one 
Pound for- one year at each reſpective Rate, found 
by dividing the ſeveral Rates by 1009, 4 

| e 
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The third Column ſhews the Intereſt of one 
Pound for one month, and thefe are found by di-$xaw! 
viding the reſpective Rates by I 200. 
The Numbers in the fourth Column ſhew the In- 
.tereſt of one Pound for one day, and are gotten by 
dividing "the ſeveral Rates by 36500. plu 
The uſe of this Table is, to find the Intereſt or ;Rat© 
Amount of any Sum of Money for any Number of fitix 
- years, months or days, at any Rate therein expreſt : $.04 
for which obſerve this general Rule. _ 


Multiply the Tabular number (which ſtands a- | 39 
gainſt the Rate propounded, and under the Title, || \ot 
year, month or day, according as the Queſtion i:) || (v 
by the number of years, months or days, for which || A 
you ſeek the Intereſt, the Progut will be the n- || w 
tereſt 'of one Pound for that time ; which Mul- I} tt 
tiplied by the Sum given, the leaſt Produ will || n 
ſhew the Intereſt ſought. : 


it it, 


em 


\per _ || Tear. | Month. Day. 


—— — —— 


4 04 | 00333 .co01log958g 
5 .05 | .00416 {| .oo0136986 
6 


| .06 005 .000164383 f 

Pn > — x. | —___ —— _— CC | 
7 07 .| .v0583 | .ooolg1781 | 
8 .08 . | .00666 .000219178 

— — P — 4 — 


9 | = 0075 | .000246575 
_.00833 i ,000273972 | 


Example : 
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One ; 
di-Example : What 5s the Intereſt of Boo /, for 300 
; days, at 6 per Cent. per Ann. 

Ne 


by 1 Here the Queſtion being for days, I ſeek in the 
| lamn under the Title Day, and againſt 6 the 
or;FRate and find — this Mul- 
plied by 300 ( the Number of Days) gives 
t : $.0493149, which is the Intereſt of one P for 
[300 days ; now this Multiplied by 800 (the Sum 
" Pgiven) the Product will be 39-45192 t that ss, 
4 f39Ll 9.5. 1f. and ſomuch is the Intereſt of 800 / 
le, | for 308 days, to which if you add the Principal 
2) | (viz. $00) the Sum will be 8391. 95s. 1f. the 
-bþ | Amount of $00. in 30 days: Or (for the A. 
= | mount) thus, find the firſt Product (vix.) the In- 
| tereſt of one Pound for the number of years, 
/ | months or days propounded : this done, an 
Unit thereto, the Sum will be the Amount of one 
Pound in that time; which _—_— by the Sur 
whoſe Amount you feek, the 1s the 
Anſwer, 

Thus in the laſt Ex the firſt Product was 
.0493149, to which add an Unit, the Sum is 
1.0493149.. (the Amount of one Pound in 300 
days) this Multiplied by 800 the Sum given, the 
Product is 839.45152 the Amount as before. 

This Queſtion wrought by the Pen. will be very 
exact, though the time be long and Sum great,” bat 
any ordinary. Queſtion may be reſolved true enough 
by the Inftcument, 


Queſt, - 


Queſt. IV: 


Let there. be ſuppoſed @ Sum of Money pre 

 . ſently due, alſo the Sum jt did amoun -un- 
t0 in a time unknown, at a certain Rate 
per Cent. per Ann. To find in what time. 
it s {o increaſed. 


” The Rule. 


Ubtract the Sum propoſed from the Amount,the 
the remainder 18 the Intereſt_for the time 
ſought, which divided by the Principal; (or Sum 
due) then if the Quotient thus found be divided 
by the Intereſt of one Pound for one year, nionth 
or day, (found by the Table above) according to 
the tenure of the Queſtion, the laſt Quotient wiK 
ne the time ſought in years, months or days, reſpe+ 
wely. 


- Example. 


If 252 l. hath been forborn till with the' Intereſt 
of 6_per Cent. per Ann. zt 7s increaſed to be 
2701. 18 s. Tor 270,9,) How many months hath 
it been forborn ? » 


The Amount X —_—_ 70.0 
Sum firſt given -——— —— 252.0 


The Remainder 


Om —— _— 


Is 
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Is the Intereſt for the time ſought : This divided 
by 252, the Quotient\is .075.. | | 

Now the time ſought ' being Months, I find in the 
the former Table the Intereſt of 'bne Pound for. one 
month at 6 per Cent. (viz, .oo5 ) by which T divide 
the former Quotient (viz. 075 ;) the laſt Quoti- 
ent is 15, the number of Months ſought, . : 

To work this by the Inſtrument, find the Inte- 
reſt as above, and then the proportion 1s, 

1. As the Sum due upon B, is to 1 upon A, 

So is the-Intereſt thereof upon B, to a fourth 
term upon A. | 

Z. As the Tabular Number (found as above) up- 
en B, is to 1 upon A; 

$o _ fourth term upon B, to the time ſought 
upon A, © Rr, 
- Thus in the laſt Example, the Intereſt was found 
to be 18.9: 


he 
18 
n 
d 
h 
J 

( 


Therefore, 


Set 252 upon B, to 1 upon &, then againſt 18.9 
upon B, is .075 upon A. : 
Again, 


Set .oo5 (the Intereſt of one Pound for one Month) 
upenB, to rupon- A, then againſt ,075 upon B; is 
15 (the Months ſought) upon A, © 


— 


Queſt. 
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Queſt. V. 


A Sum Dogs propoſed , ani atfo þ 

. Imtereſs duc gp A the fame for” any. time 
given, jo find at what Race of Intereſ 
it became due. 


Role. 


Ultiply the Intereſt by 10a, and divide the 
Product by the Principal Multiplied by {is 

time given, this done the Quotient. will ſhew 
Rate of Intereſt per Cent. per Ann. 
Nate, We take a month for the , part of 4 
year, and in this Queſtion the tine givers, be' it; 
months or days muſt be reduced to Years and De- 

cimal parts: 


For which ſay, 


Ar 12 to r, 
So be number of months to the years and | 


parts : 
As 46s to 'T, 


$0 18 an number of d to the and partes 
Now to the Queſtion, cel _ | 


Example : If 2521. being forborn 15 months bY. 
gain'181, 188. (or 18.9.) What Rate of In- 
tereſt waz it accompted at ? 


The Intereſt (viz.) 13.9 Myltiplied b as 100-is 


- 1890 : And the Principal 252 Maultipli by. = 


2 


th 
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ne, vi7- 1.25 is 315, by which divide the former + 

>, (viz-) 1890, x = "wp will be 6, 
hich is the Rate of Intereſt ſought. 


Queſt. VE. 


Sum of Money due at any time to come, at 
4%) Rate of Intereſt per Cent. per Ann. 
fo find the preſent worth, ) 


4 Rule. 


Iride the —_ giren by, the FEES of one 
Pound in the Fm, and at the Rate pro. 
oſed, the Qyotient will be the preſent worth. 


ample : If 250.9 1. be due at the end of t 5 months 
to comes What 18 it worth In ready Money 
compring Inrereſt at 6 per Cent- yer Ana. - 


The Amount of one Pound-in any time ray be 
found by the third ſt, Tn 15 months it 
x 1,075, by which E 270.9, (the 
pled) the Quotient will be 252 +. and fo much 
reſent Money 18 worth 270.9 /. due at and 

15 months to come, for +252 4. with the 1 
thereof for 15 months will Amount to 276 + a 
appears by. the fourth Queſt, Wn 54 


p 


FT 


hs & 4 


oye 
FH] 


Of Annuities at Simple | Intereſt, 


Problem IL 


To find the Amount of any Anvwity for-« 
time given, and at ay Rate of Simple 
Intereſt. . 


A General Rile. 


Ai AG of 67 Gay hee ir 
number of years, half years or quarters, that 


the Annuity is to continue, 
* 2, rotleply the Lepelt-tws foore the on 


ber of 
to this turbo odd the Sur of & of the Anu bat balf 


yearly, or quarter payments, the Sum will 'be the 
true Amount of by ps >. 


Example: Fhat 5s the Amount of an aomiy 
of -tool. in 8 Nears ? © 


The Intereſt” of 100 /. . for half the time, viF.- 4+ 
years, is 24 L. this Mul tiplied by the number of years 
leſs by 1, {vix.) 7» ny Product will be. 168, to 
which add the Sum of the Annual payments, viz. 
8ao, the Sum will be 968 /, the Amount ſought. - 


Problem- | 


« js : 
| Problem IIL 
Js find the preſent” worth of any Anhuity for 
any given tine, at any Rate, accompting 
Smmple Intereſt; 'q 


The. Rule, or proportion 35, 


A S the Amount of 11, in any timei: to 11, 
Se is the Amount of any. Annuity, to the 


Therefore, 


Divide the Amowrit of the Annuity by the A- 
nount of one Pound in the-time given, the Quo- 
tent is the preſent worth. 


Example : Phat. 5s the preſent tworth of an An- 
nuity of 1001, to continue 8 years Þ 


The Amount of 100 /. Annuity for - 8 years, by 
we E FLEIS 
if, Oz ONE. In 3 years, W1l-De,10un 
the ſecond Queſt.) to he 1.43. nets 
Now if 968 , (the Amqunt of the Annuity) be 
divided by 1.48, the Quotient is 6£4.054, and fo 
much preſent Money is - equal in value to an An- 
nuityof 100 /. for $ years, for if this 654.054 be 
put out at Intereſt, it will in 8 years amount 
to 968 /.--as may be found by the Rule given in 
* is 


of 


- 


J 


- + : A 
8 ”- : 
2 
» + 
t p 


— 


Of Compound Intereſt. 
I N Compound Intereſt, the reſpe&ive Amount 
4th ] for each reſpective Year are ſo many Geometri 
cal proportional Numbers. Thus, 1f 1004. be py 
out to Intereſt at 6 per Cent. per Ann. there -will 
be due at the end of -the firſt year 206 L which 
106 is now made a Principal, and at the end of the 
ſecond year will Amount to 122.36, and this being 
made a Principal, will at the end of the third yex 
be increaſed to be 119,1016, now theſe four Num- 


bers, vi7, 100, 106, 112.36, and 119,1016, art 
four Geometrical proportional Numbers: 


For, p 


th 
As 100 to 1066, (for the firſt year) 
$0 ig 106 to 112.36. (for the ſecond year.) 
f Again, 
| A. 


Ms 106 to 112.36, : 
"So is 112.36 to 119.1016, for the third 


EE XD Of Coun bo, 
Problem IV. 


Any Sum of Money being propounded, to find 
the Amount thereof in any time, at any 
Rate of Compound Intereſt. 


Example : What is the Amount of 100 1 being 
forborn 5 years at 6 per Cent, per Ann, Come 


pound Mere ? 


T 100 upon B, to 106 (the firſt-years A- 
S mount) upon A ; then againſt 106 upon B, 
you have 112.36 upon A, the Amount in two. years. 


vw» 6 CY WS CD E7* es = 


In like manner. 


2. Againſt 112.36 upon B, is 119.1016 upen &, 
the Amount in three years : 


Again, \ 

3. Againſt 119.1016 upon B, is \ 126249 
a, "ite Ivo nnt in four years. 
Lafth, 


Againſt 126 7 upon B, Jon 200 05 AEIGe- 
on &, which ut the Amount in 5 years, and the +4 


{wer to the Quit. 


' Of Corhpiiind: Intereff. Set XMS<* 
SES Problem! V. 
A Sam of Money being due at any time t 
come, to find what it is worth in read) 
Money at any Rate of Intereſt? © 


' Exatyple : What is the preſent worth .of 133.9221. © 
due at the end of 5 years to'come, at 6 per Whic 
Cent, per Ann. Compound Intereſt ? of f 


' 'His is but the Inverſe of the laſt Problem; 
| ; Therefore if you ſee the Rule as is there Ui- 
,. you may read the proportion. back again : % | 
For thereſpective Amounts found upon A, in that 
Example will point you to the reſpective preſent W* © 
worths at the end of cach reſpective Year. Y 4 
6 


Thus, 
Set 106 upon A, to 100 upon B; then againſt 


193.822 upon A; is 126.247 upon B: - The pre- 
ſent worth of 100 /. at the end of the firſt year. 


Alſo, 


.- Agaiaſt 126-247 upon» A, you. have 119-1016 ; 
upon B,: the preſent worth at the end of the , ſecond | 


Year, - . 


Again, ” 


. Seek 119. 016 upon A, againſt it you have 
112-36 upon B, the preſent worth at the-end of 7 
the-third year, 

Gi: 
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In like manner, o 
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\W Againſt 112.36 upon A, is 106 upon B, the 
| ſent worth at the end of the fourth year. _ pre 


| Laſth, 


YN Againſt 106 upon A, you have 100 upon _B, | 
© which is the preſent worth of 133.822 /. at the end, 
of five years which was required, *, - 


- Problem VI. 


| 4 jearly Rent | or Annuity being forborn 8 | 

\ certamm num har of pen, #0 . find what the 
Arrearages thereof will amount unto at 
ay Rate ON 


Rule. 


"Ind a Sum G Principal) whoſe Intereſt I 
equal to the Annuity or yearly Rent, 
> Find (by the fourth Problem) the Amount of 
Fir am in the time given : This done, - Subtra&t 
the Principal firſt found from the Amount, the re- 
mainder will be the Anſwer. | 


Eraplet "4 "A Rent or Annuity of 9 |. per Ann. be- 
ing forborn 12, years, what will the Arrearages 
thereof amount unto accompting. Intereſt «oa 
Intereſt at 6 perCent ? 


To find a Principal whoſe Intereſt is 9 /. 


As 6 to 100, 


So is 9 to 150. the Principal-ſought. 


TheAmount of 150. [in 12 years, will be for 
- by the fourth Problem to be 301.828, from whic 
-Subtract (the Principal firft found; viz.) 150, the 
remainder will be 151.828, the Sum of the & 
rearages ſought. | | 


Problem VII. 


"A yearly Rent or. Annuity being propoundil, 
ro fond what it 4s worth in-ready Money? 


Rute, 


Irſt, find (by the laſt. Problem) what the Ar 
rearages thereof will-amount untd at the end 
the'term propounded : Then {by the fifth Problem) 
—_— preſent worth of thoſe-Arrearages,z. thejpre- 
"Tent worth thus found is the value of the Annuity of 
yearly Rent ſought. 


Example : Suppoſe a Rent of ' 9.1. per Ann, to:cov- 
tinue 12 years, what ſum of Miney be 
given for this Rent, allowing the ls for 
0; , arg Compound Intereſt ? 
Y the laſt Queltion the, Arrearages of a Rent 
of 9 1. per Ann, being forborn 12 years, were 
found to be: 15 1:828 /. | 


And 


And the preſent worth of 151.828, due at the 
ad of 12 years tocoine willbe found'{by the fifth 
| wy 75-443, and ſo much may be gizea 
r a Rebtof 9. vin [Jto-continue. 42. Years... 

But ſuppoſe RR of the Rent or Annuity be- 
gins not:'till after the expirttion af certain :ycars £0. 

Mcowe,, in. ach .caſe:find what the Arrearages \for- 
born for all that time are\ worth \an' ready Money, 
M for that is the Anſwer. 


_ Tar Inſtance. 


Sudpoſe in the laſt Exarnple, the Annuity of 9 
for 12 years were not to being *till after the expira» 
tion 0 6 a { heve-ſoek —_—_— Songs 
(viz, 1518 being forborn 18 years ave wortir 
in ready :Maney, and by the 5th. Problem Lind -it 
will be 53,185 {. which is the Anſwer : -So-4 yearly 
Rent or Annuity of 9 /. per. Ann. to begin 6 years 
hence, and continue 12 years, is worth but 53.155» 
in ready Money. 


Problem VHL . 
A Sum ty bring propounded, to find 
und of Money bring propounged, to Þ 


: What Annuity ( to' continue any 1N 
of Tears, and at any Rate propoſed) that 
Sum will buy. | | 


h Rule. | | 
Ake any Annuity at pleaſure, .and find the 
value thereof in ready -Mqney : This done the . 
proportion 18: '. 
4 N 2 | As 


| Of Compound Tuteref.) Sock. Xl 
As the preſent worth found is to the Annuity 
# T 
_Avs Fay Sum given | to the O_ Jogos. 


: What Annuity 4 - continue I2 yeari 
- will: 300 L Purchaſe, _—_ '#hbe m_— 6+ per 
Cent. Compound Intereſt 


By the 7th, Problem I find that 955443 will 
Purchaſe 9 |. per An. to continae 12 — 


Therefore, | 
Bet 75-443 upon B, to 9 upon A; then againſt 


59.6 york} ow n A, that is 351. 15% 
ſo mach Annuity to continue 2 years is 
COTS 


Problem IX. p. 


' There is @ Pree-hold Ef ate of the gearly wa- 
Jue of 78 1, What Sum of Money # thu 
Eftate worth, allowing the Buyer 6 \per 


Cent. per Ann. Compound Intereſt far bg 
Money © 


The Rule or Petia F, 


S the Annual, half yearly or quarterly Intereſt 
" 1/, n8to il. , 
So & the Annual, half yearly or quarterly Rent 
to the Sum ſought. | 


The 


— 


The Intereſt of x /. at 6 "= Cent, Compound 
Intereſtz 


| year - | 06 
For 15 half year Þ 18 4 .02956 
quarter 01467 


Now tos Anſwer io Queſtion, 


Set .06 upon B.to 1 upon A, then againſt 583 
upon B is 1300 upon A, which is the value of 
the Eſtate. propounded ; and for the ſame reafon 
| Nut without moving the 6 Rale, that a Freehold 
Eſtate 


Pounds & 1500 
of FE 120 foro 2.000 OF 


150 is worth £ 2500 


But ſuppoſe the os { Tandy. its, 

viz. 78 4.) were payable erly, (vi. 19-5 

er Quarter: ) What is is then worth, ns ng the 
| iy gre 6 P4 Cent. as before? 

01467 (the Intereſt of 1 /. for a Quarter.of 

a _y pon A, to 1 upon þ<, then againſt 19.5 
(the Quarters Rent) upon A, you have 1329.244 
upon B, that is 13.29/. 45.'1o £'d, the Anſwer, 
which 1829 /;4 5. 10 + d. more than the 
that being accounted by yearly, this by Quart 
Payments, 


- 


E'@ 


N93 Problem 
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I | PIR  & . 


4 Sum of Money propounded, -to_ find t] 
Annual Rent of 1x a Freehold Eſtate that 


ſuch @ Sum will purchaſe, at @ gion Rate 
of Comyonnd IntereF. : 


"F*% is the Inverfe of the lift; and therefor 
the propottion is : Fs 


” "#7 t to the Antitial Inteveſf, 
So #5 the Sum propurmded to the Annual Rem: 


Thi 


Example: Suppbſe 1 would lay tne 36501. upon 4 
Freehold \ [0 4s to have 6 per Cent. Comp. 
Tal for my. , What ranſt the — 


dpon A to .06 upon B; then apdinſt 6 
eat yo (baron have 219 o oo 8; Th ike 
219 


s Set. XL Of Compund Intereſt. 292. 

The Annual Rent of a Freehold Eftate bei 
known, and alſo the Sum of Money which 
was jaid for the ſame, to find what rate 
of Compound Intereſ} the Purchaſer ſhall 


have for hu Money. - 


The Proportion #, 


ft 
bat 
ale 


$ the Sum given 35 to 1 
So # the Annual Rent to the rate of Intereſt. 
Examples: There 5s 13001; given for a Freehold 
Eftate, hg. pho. is 78L What rate 
of Intereſt has the Purchaſer for bis Money ? 


pots 


Set 1300 upon A to rupon B z then 
upon A is .06 upon B: So the Parchaſcr 
6 per Cent. for his Money. 


Laſtly, 


If it be demanded, How many years Purchaſe 
any Freehold Eſtate % worth as any rate of Cont 
pound Intereſt ? ; 


The Proportion ir, 


As the Rate of Intereſt # tor, 
Sois 1 to the Anſwer : Example, at 5 per Cent; 


, Set d5 upoh B to r npon A ; then againſt 1 upon 
B, is 20 upon A;.ſo-at 5 per Cent. it is worth 2 
years Parchaſe, N 4 At 


” - 
- 
. = 


27% Of Componnd 'Tntereff. Seat. 
| ” wha It is worth but 16.66 years . Pur 
aſe. IL 0,9c 


w—_— 


For, 


A506 apon B to 1 upon A, . 
%- So Is I upon B to 16.66 upon A, that 5 16 years 
$ months and ſomewhat more. | 


+ «+ The Converſe of this is #0 find by the Number 
of years Purchaſe, what Rate of Intereſt the Buyer 
hath for hvs Money. 


Say, 


_ As the Number of years Purchaſe is to 1; 
Sos 1 to the rate of Intereſt, 


Example : A Freehold Eftate is bought at 20 | 
" years Purchaſe ; What rate of Intereſt hath the Bl Fi 
» Purchaſer for his Money ?- - 


Set 20 upon A to 1 upon B, then againſt 1 
upon A, is ,o5 upon'B; that is, 5 per Cene. per 
Ann, * | 


RET 

ULE. 
or 

FELLOWSHIP. 


Problem XII. 


8 Five mer C DEF and G make a Bank, or 
Stock of "Money in all 360 |. with which 
they Trade and gain 401. what of 
this Gain muſt each man receive to ballance 
bis Money put mm. 


HE Inſtrument will reſolve this all Cc _ 
Queſtions by Inſpection. 


The P:oportion.is, 


As the whole Stock . 

8s t0 the whole Gain: 

So 38 each mans Particular Stock; 
to bis Particular Gain, 


N 5 Therefore. 


294 The Ruleof Fellowſhip. SANE 


. 
- © ” « — - - - 
. Y —_ -——, 
- 


Set 360 the whole Stock upon A , to 40 the 
whole Gain upon B, ther; againft each man's Stock 
upon A you have his*Gatn upon B., Thus againſt 
108 upon A you have 12 upon B. So @ who put il 7: 
in 108 4, ſhall have 18 /; of the Gain, and f of the 


Stock, Gain, : 
Cormomm——_ OS ———1 
D —— |; 5 CO SEISING J 
Gomn—_ — 


C_ — 


AJ 4 


"By w 
by 


i# foods (that this Queſtion (which 
-would require five Qperations) is reſolved 


at one, 


2. XI. The Rul of lor. 275 
A Queſtion of this Rule with Timec 


Problem XIIL 


fl 7» Mirchonts join together, H' 9ut in bo. 
for 6 Months, F put im- $0 |. for 8- 
Months, and. they gamed. $0 1. - how much. 
muſt each Mrekaw have * the Profit 2: 


The Proportion will be. 


$1 55 to 6 (months) £ 
So #601. to 360, 


(1,) 


(2.) As one # to 8 (month;). 
$9 is 80 1, t0 640. 


h ym 
, "AL en At0 8 upon B, th au 

Again, Set 1 upon a 

upon A, is 640 upon B, the TT 


Now for cach Merchants Share. . 


I» Set 2.600 A to 59 -upon B, then againid- 
360 upon & is 1$-upon B, thats 184 an fo 
prgordane way F B, then agdinit 

2. Set Iooo upon A to 5o upon 
642 upen A, is 32 upon Þ, which 5-00: 
bclonging 


to F,. 


Id | 


3 


296 Of Milkeay Afeirs: Set 


” i 


$0. that$ P$muſt bare$0 : > 


The whole Gain. 50l. 
The Uſe of the Rule in Military Affairs. 
Problem XIV. . | 


Any number of Men being propoſed, to place 
them in Battalia, fo that there may be as 
many in Rank as in File, and ſuppoſing 

 themto be imbattelled at /Order (ks i 

; * 3 Foot diſtance in” Rank and File ) to find 

how many Square foot of Ground they will 
zake up? | Tor | 


| Example. f 


i , b 

E'T the 'Number of Men /propoſed bt' 3 600, 
2 ſet the Lines C and D- even. at the end, Now 
foraſmuch as the Number given doth conſiſt of an 
even Number of Figures,ſeck the Number, viz.3600 
in the ſecond Radius on the Line C, and- againſt it 
en the" Line D, you will-find 69, and ſo many Men 
muſt be in Rank, and as many in File: 


' Now to find how many Square Foot: of Ground 
they will occupy : 

Set 1 upon A to 3 upon B, then agamſt- 60 up- 
on A 1s 180 upon B. j : 
. Then ſet the Lines C and D eveti, and find this 

Number, v7. 180 on the firſt Radius on the Line 


d 
. 


a <S, - vhs" "HP air 4 : Wy S&. h 


. 
&t » 


$ al againſt & it you he 3400 upon..C and AY 
many Square-foot round will theſe Soldiers.” 
occupy, yu at th Order of ines —_— Vol 


| Priblem XV. = > \3 


Any Namber of Men” "Being lied to place * \ 
Hon in Battalia, in ſuch order that woe 
may be twice as many--in Rank as in File, 


and that they may ftand at | cloſe O 


K Borda ts 4 

j x Example ia wo : 
d E535 Number given. be 1800, Set the Lines 

Ss and C even, and” count half the a Rn | 


given, viz, 9oo upon the Line C, and a | 

have 3o upon D which is the depth of- yi ie, and 

IEEE 
w.for. the. Groa t thele occup 

at Cloſe Order. © [ 

Set 1 upon A to.1.5 upon B, then againſt 30 > 4 
on A is 45 the Side of ' the Ground, ——and wit 
out moving the Lines ſeek 60 upon the Line A, and # 
againſt it you have 9o upon B, which 1s the Length: 
of the Ground, 

Now for the Area. | 

Set 1 upon A to 45 upon B, then againſt go upon. ®: 
A 184050, and fo many ſquare Foot of Ground will: 
theſe 1800 Men Occupy at Cloſe Order. 


% 


_— 


Problem 


Number of Men ed 
; { an Battalia and « bog pod whe 
7 10'be either in Rank or File, to find the 6: 


ther Number ? 


Example: 

it be required to en in Battz- 
foes ible ts os omg 
£ m m 

. the twp z or many Files | 
This is reſolved the Lines 

| vp by Aand B,” And the- t 
$ A4 15, the depth in File is to 4. 


> Sos 1200 the Number 
| -, Nei pepoledto $0 the Nundes 


Problem XVIL. 


of Soldiers being given t 5 a 
in Rank and File, + 


. 
4 


E T the Number; of. Soldiers given be 5400, - 
L jeir diſtance in File 6 Foot, and in Rank 
4 Foot. Forks Ho +4 > Ry 


T 
th 
Set 6-upon the Line A to 4 upon the Line B, and: + 
then againſt 5400 upon A is 3606 upon B 


Then ſet the Lines D and-G even, and:ſeek 3600 in- 


the ſecond Radius upon, G, Tu gtA 


At. 60: 
pon D, the Numberof Men to be in File,. 
 'Nbwfor the Nubber'of Men-in Rank; (aps. 


As Goin to x: Seis 5400 t0-go. 


$a:there ſhaltbe 6o.in File and 90 in Rank. 

Now if you Multiply-60, the Number of 
in File, by 6 their diſtance, the Product will be- 
360, the Side of your Ground. 

In like manner, if you Multiply $0, the Number 
of Men in- Rack, by 4 their diſtance, the Produt- 
will be 360 as above, which ſhews your Ground is: 
ext Square, and is. therefore. a proof of the- 

HO p 


* 


 Prablem: 


* Pi 


Problem © XVI. 


1 1009 Soldiers may be Ls d or Quarters 

'-Higor in & ſquare, Piece oe oubety Whoſe 
© fide is 400 "* bow many Foot 
muſt the fat & Square be that 't 
Ground i inciuded may Ladge 4000? 


Tri 
4 
-4 

[ 


The Proportions will be ip * 


$1 to 460 (ite dof th Square mic wil 


; Lodge 1000 Sbldiers 
"$01 is 490 to 169000. 


% 


? C 
' 2; A# 1000 is to 4000, U ard 2lt \ 
- $0 160000 to 640000, bn 


© Now ( > the Lines-D'and C even find this 
ed ny Radius on the Line G, and « 
queſt Þ you have 800'tipon D,: and fo much 
| fide of a Square be, to Lodge 4000 ers. - 
- with the ſame convenience that 1000 were Loi 
10 a. Square, whoſe fide was 400 Foet. 


Triplicate' Proportion 'iz” ſues Proportion 

at is between Lines #nd Solids, or berwten, 
© Solids and Lines, - of "which '1 ſhall:give. 
ſerfle Example: in the following Problems, 


Problem XIX 


There is a' Bullet whoſe Diameter is 4. Incher, 
and the weight 9 pounds, what» ſhall ano- 
ther Bullet of As ſame Metal weigh, 
whoſe Diameter is 8 Inches? 


I tk 4 (the Raenger the Bullet propoſed). upon 
the wel ke encie ine, 
Tha le Line 
_—_ bt of the Bullet whi : Diitnetes is 
And as the: Lines -now ftand you ma Rn the 
weight: of all Bullets of the ſane Metal 3: agtibty 
the Diameter upon. the fingle Line you have the 
weight upon'the Eine E. 
Thus if the Diameter of a Bullet 


3 3-79 | WE.” 
5 Inches, the  J 17.57 , 
S 6 Mg >Y 
to. # 48.23 _—y 


Heving: the weight of $490 Bullets P fn 
Metal, and the Diameter of one Wf $0 
the Diameter of - the other, 


\ 


© 


= vY 


þ & Gol 
3 inſet you hve he Diancter0n th 
C _... 4M 
Thus if a Bullet | | | 
F Pounds, the C 5.23 
4 Weigh = % Diameter. < 5.97 + Inches, 
E- 4o y willbe £6.67 


Problem XX. 


{ If 6 Braſs Gun, whoſe gong” > h_ 
640 pounds, what ant 

| wed GT the Jane Fhaje and Me 
6 Diamater is & Inc | 


gt Sava the fingle Line to. 640 on the Line 
6 upon the Line is 270 on 
liek wh is the weight of the Piece whoſe 


Diameter is 6 Inches. 


..- | | Problems XXL. 


There is p Conical "Tin which contains 620 
GllShns, The Diameter at the bottoms is 
80 Inebes, tbe Diameter. at the. top Ti.3 - 
Inches, andthe depth 26 Inches, it = de- 
fol to or yp po y - in the [ame 
tbe Tarmer, that may contans 
800 Gone To find the Diameter of this 
Tur at the Bottom and Top, and alſo 
the depth? 
" For the Diamtter at the Bottoms. 


ET- 620 (thi Content of the firſt Tun) upon . 
.the Line E, | tf $0: (the Bottom. Diameter) on 
fingle Lite: ther againſt Foo"(the Content-of 

the ſecond Futr) upon E is $7 which is the Diameter 


$3 WM 


\, 2+ For tbe Diameter as the Top. | 


Set 620 upon E to _ upon the {ingle Line, then 
againſt $00. upon E is 77.4 the Diameter ſought. 


3) For the Depeb. | 
Set 620 upon Þ to 30 upon the fingle Line, then 


againft Boo EK 1s 32.63 the required, 
5a the Dipiacer end opch of this Tag 200 


followeth, 


Bot tom 


But the firſt of theſe being fonnd as Lp Fi 
rected, the other may be diſcover'd at one operation 
by the Lines A and B, Thus : 


Set $o upon A to 87 vpon By then'againſt 71.2 


| upen A 1s 77.4 upon B, and againſt zo upon'A is 
32.63 upon B, which alſo ſhews, that the Diameters 


and Depth of - this Tun are-in, proportion 4 Dia- 
meters and Depth of the Tun firlt .And 
the like may be done for any Cazks, of which I need 
not give any Examples 4A 


Problem XXL... 4 


This is 6 5h ;of 60, Tow Pl | 
"41 44 Foot by the Keel, and ah, wh 
' to make > Ship of 360 Tun Bur- 
then, of the ſame Shape with the firſt, 
How many Foot long muſt the Ke kl ay 
n* ſecond Ship be ? 2 


Ss t044, upon | 9-49 94 then 


againſt 360 E is $0.og the Line 
$s the Leng ofthe Keel CEE 


Now ſuppoſe in the firſt Ship the middle Bear be 
176 Fog, and the depo th Or RR. 


"Ts 


Jof the Rl. are x followeth. 


; | 'x:Ship 2 Ship 
> 4 44 Ito Wh . 
y cond iehE, 17:6 [32 32 2 Foot... 
8 Degth of the Hold —— 7.96 {14.1 
1 8 Surthen —— 60 |360 Tun, | 
+ Br. find; rhe Burthen of any. Ship, the Common 
Rule 18, 


Multsply the length of the Keel by the length of Z 
the Midſbip-Beam , then Multiply that' Produls © 

by the dipth-of. the Hold ; then Lode this Taft Pro- 
Fo by .100-the nates t gives You the But 
when there # no" allowance for Guns, ivide the 
laſt ProduBt by 9: 


Thus in the ſecond Ship, 80 Multiplied by 
2560, this Multiplied by 14.1 is $6096« iy 326 
divided by 100 is 360; that is, 360 Tun raps is 
the Burthen of this Ship, allowing for Guns, but 
if there be no allowance for Guns, divige by 95» 
and in this caſe her Burthen will be found to be 
near 380 Tun. 


k 
0 


: Propor-- 


Þ E.4 Ive YO "&#&. 


notre of this Book, tht © 
of a Circle be 1, the Eircum | 
ng vs 3-141592, and the Area 


M. rb58, 5 the FT F Seaft7 5498 8 


ant} this the 7) is 
equal anger ore of a-Circlewhoſe' Diattieter is x, = 

$quare-Root of :5,v77. .767o6 i the. fide 
—_— Square that can be inſcribed in a Qu 
ane weep 56 ati the Diawetg wh 
CS I, 


of of te 


: _ 
; = Circunference , 1415927 
| are 
"The A ines > —_ # 
| «7853980; - oF 
| | North mon aantabas « 
I 
_ 
AcArea 3 


If the Area of a Circle be-x. 


Diameter — @ ; beers =} 
The Ca rence Ss 3 3-54491z 


© If the Circumference of a Circle be 4, 
The $ Ree $i 1027124, | 
If the Diameter'of a Cirde ba; 1 * ; 
The is is 12.56636. 
HAN etc b Ip > 


© Theſe things Premiſed, I ſhall here add ſome uſeful 
Queſtions which may be refolved VC P-I5or oats 


_ 9 WS & ay - 


or 


1. The Diameter of a Circle given, to find the - 2 
Cireumference. 


| As 116 t0 3.141592, Or _; 
As 31831 to 1: 


$0 is the Diameter to hag 

2. The 'Circuniference:given to find the \Didnwce, 
At1isto 31331, Or 1 
py ty nr tbe to the Diameter. 54. 


3. The Diameter of; eo find 'the fide of 4 
Square equal 


'As 11s to .886221, Or. 
Ag 14128378 to 1:2 


oy - ltd 


b "7 Ro 1 is Girele. 3e:N 
F "Fo 6 the Diumeter to th fd of « Square cqul 


4+ The fade of + a Square given, to find tho Dia- 
meter of 4 Circle peg Ares 1s equal to the 
S quart. © 


As 1 vos. 128378, Or 
As $8622118to 1: 
So is the lice of - the a. Diameter 


ſought. 
5. The Ciroumference wen, zo find'the fide E 
224 cy Ie meat Chas | 


» M81 ito:a82092, Oc 


As 3.54492 18to-1 :/ 
, $018 the Circumſerence to the fde of the Square 
+, required. 


6: "The fide of a Square given, to- find the Cir- 
cxmference of a Circle __ to the Square. 


As 1 180 3.54492, Or. 

As 282092 8 to1 : 

$0 1s the e of the Square to the Circumference 
ſought, 


7. The Diameter of a Circle given, to find the | 
. ' of the greateſt Square Inſerdbed, "y | 


| As 1 is te 4707106, Or 
2 As 1:41421 is tol: 
$oiwie Dumeter tothe fd roqured, 


*. : 


7 rhe ſds of a $ener ts 0 
ter of a crew ies fo Ercumſerity the the 


$: quare. 


As 1. isto1 41421, Or 

As 707106 is to 1 : 

Sq is the fide of the Square to the Diameter 
ſought. 


9. The Circumference of a Circle pi to find 
the fide of the Square ___ be Ro 


5 t. is to. 225079, Or 
DET. tor: 
Circumference to the fide required. 


The $ he Car cum» 
0. Te fed Ende ths hut fo oth 


I_ 


As 1. Saas, 0? WR” 0 
As +2250 wto1i: - F 
$ois the of the Square to the Gircumrrn 
ſought, © 


11, The "+WF of a Circle given to find the 
Ares. 


05 


As 1+ is to .78539, Or $ 
As 1.27324 is to bo: . 
$0 is the Ton of the Diameter to the Arcare- 


" - 299 © @Oroportions in @ Circk. Sed. XI." 


12. the Area of « Cifele given, to find the Dia- 
meter. | 


As 1s to 1.27324, Or 
As ,78539wto: 
_ $0 is the Area to the Square of the Diameter, 
whoſe Square Root is the Diameter ſoaght. 


3: The Circumferggce of 4 Circle given, to find 
the Area. 


As 1 1s to .079578, Or 
As 12.56636mto 1: ; 
So is the Square of the Circumference to the 


__ area fon 7 
| | 
1g» The Area of 4 Circle given, to find the Cir 
.cumfer exo. I | 


As 3 1s to 12.56636, Or' 
As -o7957Butol: 
- $0is the Area to the 9 


| rence, Whoſe Square 
wars Ar wi 


of the Circumie- 
B the Gircumfe- 


I The He of the i Mea: 
nee « hor 1 | 


Of Round Tamer 


| © Problem XX 
The Circumference and Long? of any Round =. = 


fu the Gm, g (in ' Foot meaſure} fo 
? Rules Ny 
4 HE Circuraſerence of that Circle whoſe Area 
Vir 3.544 
Therefore, 


Crmaiatboaiiation 
$0 is the Curcumference upon D, to _—— 


upon C. 


Example 


F 292 © Of RondTimbe. Se. XL 

\, Suppoſe the Length of a Tree be os. 
3:5 m4 prgemnk , to 20 Length) upon C,. 

© be 3546 mon, to Circumference upon .D, you live) 


| 125.46 upon. CT, that is, 25 Feet and almoſt an half 
.and ſo. much is the Content. 


Problem XXIV, T E | 


The « Cramfoene o a Round Tree being gi 
ven in Inches, and the Length in i to 
find the Content # i Feet. | 


FE Rule given in the laſt Problem 


ſerve here, if inſtead of 3.544 you _—_ 
ey? ( which is foundby. Multiplying 3-544 
2 


Example. | A 
The Clroutnference is 36 Inches; and the Length th 
20 Feet, What is the Content ? | BY 


tht 42453 upon D, to xo ks and againſt 
36 _ 48 7.26 upon @, is the Content 


«- 


$&. XI. Of Round Timber. 293. 
Problem XXV. 


Bf The Circumference of any Round Tree being 
\Y - given, #0 find bow much in Length it will 
: rake to make a Solid Foot. 


Ir{t in Foot-Meaſure, the Proportion is, « 4 


As Ne ney upon D, is to. 1_up=- + _— 
; on QC,” .. EM >, TR 
S9 is 3-544 upon D, to the Length ſought 
upon C. ; : | , 


Example. . 


If the Gircuntference of a Tree be 3/ Feet, How 
meg Font tength will it take- to make-a- Solid 
oot 


Set 3 upon D, to 1 upon C, and againſt 3.544 + 
upon D, is 1.396 upon C, that is, py Srnkt jo | 
parts. Now fo many times as this is contained in 
the Length "of the Tree, ſa- many ' Feet does the 
Tree contain. a : ; 

Secondly, In Inch Meaſure, if the Circumference 
be given in Inches : _ - 


_— 


» 7 ww - 


Sp, 37 

As #he Circumferetice upon D, is (0 12 upon C: 

.Y Sas 42.53 upon D, 4) ths length » Inches (up+ 
LY 0 C) to make 4 Foot. m0 


O73; Example. 


” 294 Of Roowd Timker, Se Xl 
Example. : 


The Circumference ofa Tree is 48 Inches, How 
many Inches in Length will take to make a' Foot. 
Set 48 nponD, to.12- upon, C, and againſt 42.53 
pon HY 9-42 upon G, tt is, 9 Inches and 42 
r 


Now f this Tree were 20 Foot long, the 
Content will be found to be 25.48 that is 25 Foot 
and almoſt a half, fos 20 Foot is 240 Inches and 
$442 Inches is contain d 25-48 times in 249. © 
Nee The common way uſed for the Meaſuring 
of Round Timber is ts Girt the Tree abbut in the 
middle with a Line, and to take a fourth part <© the 
Circuinference for the fide of a Square equal to the 
Eivcles, but this is falſe though moſt Men uſe it, for 
aqooing $0 this Suppoſition it will_take a2 Inches 
in length of the Tree above mentipned to nike a 
Foet, and ſo the whole Tree would contain but 26 
*Foot, whereas the true Content is 25.48 Foot as wat 


"Nete, In all that hath been ſaid of Round Tim 
ber, we ſuppoſe fhe Tree to be equally thick from 
end to end, But ſceing moſt Trees are lefs tow: 
the Top than at the Root, the Circumference 
be taken in the middle, and if the ends differ mich 
it will be more exact if you divide the Length intd 
two equal parts,-and take the Circumference in the 
middle of-each, and ſo find the Content as if they 
were (wo Trees, Theſe Contents added together gire 
the Content of the whole. - Es 


pp Kr uw 


=ey — , 
=o SF5& DÞO GTtpeasgr= ons 


Far 


Set. XE. Of Rownd Timber. 


For Inſtance, 


."* v 
% 4 LF : 4 ; 
= . . 
A 2 F , 
* . 
_ 
b. 


There i a Tree 12 Foot long, the Circumference” 
at one end is 6 Foot, and at the other end 3 Foot, 

the Sum' of theſe is 9, the Half is 4,5 the Circum- 

q ference. in the middle, by which- {and the 1 p/ 9 
the Content will be found "by Problem XXINH.) tor 

> & de 19.36 Foot. | 

But rf this Tree be divided into two parts, fo a9” 

| & each may be 6 Foot long, the Circumfererite in the” 

middle of the greater will be 5.25, by which-the- 

Content' will be found to be 13.19 Foot. . - 4 

And the Circumference in the middle of the lef. 
ſer piece will be 3.75, and the Content of this will 
be 6.0, +72, which added to the Content of the other, 
viz, 13.19 gives 20 Foot, the Content of the whole” | 
Free : Whereas the Content found by one Circum- © 
ference. taken in the middle of the whole Tree.is 
but 19.36, 

But in moſt Caſes it will be ſufficient to take the 
Circumference in the middle of the Tree, and Þ 
find the Content as in Problem XXL ng. 

Obſerve alſo, in Taper Trees when it is ſo 

much'in length will make a Foot, it muſt be un- 
derſtood in that place only where the Gretealipetice, 
was taken, for it Fail not take ſo much.in length of 
the greater end of a Tree to make a Foot as it 
of the lefler. 
- Yet, it by the Circumference taken in the 
you find the length of a Foot, that length Hy 
will ſhew the whole Content of the CP af in 
Problem XXV. 


- _=_Y GH Fas we —=- © Þ * = 


T5: — IS RVvw ws FC = a ww » 


O4 Problais 


, %. 
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Problem XXVL 
The Circumference of any Round Tree being 


given either in Feet or in Inches, 10 find 
how many Solid Feet are contain d in one 
Foot of the length. 


| F the Cireumferetice be given in Feet, Set- 3. 544 
upon D,-to x upon C; then againſt the Circum- 
ference upon D, i the Content upon C. 


Example. | 
Let the Gireimference of « Round Tree be 4 
Foot, How many Solid Feet are contain'd in one 
Foot of the lengt oth of this Tree ? Anſwer 1.275: 
For, 


As 3.544 upon D, i to t upon-C, 
$o 18 4 upon D, to 1.275 upon C. 


If the Circumference - be. given in Inches, make 
ple of 42.53, inſtead of 34544, and then the Pro» 
portion will hold as aboye, 


' Problem 


Problem XXVII. 


The Dionne Length of afly Round Tree, 
being ms Foot-medfure to- find the - 
Content, 


» 


. Rale: * 


HE Diameter of a Cixcle whoſe Area i 2, 
- 1.128: 
Therefore ſay, Wy 


As 1.128 upon D, is to theletigth upon C, 
So is-the Diameter uporr D, to the Content up* 
on C. 


Erangls 


The Diameter is Foot, and the length 20 Food 
Whats the Content ?, 

Set 1.128 upon D, to 20 upon C, and againſt . 
2 ypon D,- 18 62.83 upon ©, the Content - ce- 
quired. . 2 


Of Rind Timber, Sedt. Xi.” 
Problem XKXVUIL ; 


The Diameter piven in Inches and the Length 
in Feet, to find the Content in Fees. 


HIS differs not from the laſt, if inſtead of 
1.128 you make uſe of 13.53 ( which is u 
found by Multiplying 1.128 by 12.) F 
The Diameter is 24 Inches, and the length 2o 
Feet, what is the Confnt ? 


Set 13.53 upon D, to 20 upon C, and againſt i © 
264 D, is. 62.83 upon C,he Content as be-* 


* . 
_ 4 i > - "I 
Ws _—- 
- ——— 
# #* þ : a 
#: \ 
bv. 
* 


_ . Problem XXIX. 
The Dianeter 'of any Round Tree being 


gon, to bow much. in length- * 
will take to make a. Foot; « 


1. In Foot-Meaſure : The Proportion #, 


A Diameter upon D, 3; t0-1 upon C, = © 
S0 #5 1,128 upon.D, to. the length fought- 
#pon C, | | 


Seat KL - Of Round Timber, - 

The Diameter is 2 Foot: 

Therefore, 

Set-2 upon D, to 1 upon C, and agfnſt 1.128 
upoti D, is -318 upon C, and ſo many parts of a - 
Foot in length, it will take to make a Poot. 
2+. In Inch-Meaſure : The Proportion 85, 


A the Diameter upon D, is to 12 upon C, - 
So 18 13.53 upon D, to i& length ſought np»- 
on C..._ 


| Example. 

The Diameter is 2.4 Laches : d 

Therefore, 
Let 24 upon D, to-12 upon G all agdin®-14.53 , 


upon D, is 3.81 upon' C,- that Þ, -3 Inches and 81: 
- parts, the length ſought. 


 S&.XE 


_ Of Square TimBe 


- Problem XXX 


The Lergth and Side of any piece of Square 
Timber, being given in Foos- -Megjare zo 
| Pd the — | 


| The Proportion: 5s, 


S r whon D, 5s to the len Ce: 
A Sas che fide upon D, —_— 


Example. 


There it a picke- of Timber exact! NORD each 
fide at either end being gory 46 the length: 


20 Foot, How nan + Salid. Feet doth this- piece 
contain ? 


Set x upon-D, to 20 upon C, and againſt 1.5. 


upon D, 4 C, the Content: 
might. 45 upon. which 1 


Set. XI. _ Of Square Timber, © gov > 
Problem XXXI« / 
The fide of any Square Solid being gives in 


Inches, and the length in Feet, to find the y 
Content in Feet. : 


"PE Progerton a the laſt Problem will bold 
here, it inſtead of x you make uſe of 12 for 


the firſt Term. 
— Example. 


Let the fi be 18 Inches,wand the length 20 Foot, 
Whas is the Content in Feet? Anſwer 45 : For, 


M3 12 upon D, isto 29 the length upon C : 
So is x3 the fide upon D, to 45 the Eontent-up- 
an C. | 


When the. ends are not. exactly. Square, (which 
doth often happen) take the breadth -and thickneſs 
at the end in Feet and. Parts, then Multiply. .the ©. 
breadth by the-Thi and this Product'by the - 

he aft Praduct will be the Content: + 
_ If the breadth; and 'thickneſs be given-in Inches, 
and the length in Feet, then by the Lines A and'B. 
_ en the Rule. | 


t 


"The Proportion is, ... 
| Ti 
r. As 1 pon B, to the breadth upon: 


So.is the thickneſi upon B, to a fourth Number;. 
viz; (the Area.of the end in Square Inches.) 


k » ® 
; G p 2- As: 
= 


. 0 


© $02 nw Of Brick-work. ._ Set, Xl; : 

; 2. .IA04 upon B, to the fourth Number "4 
on A: ; 

” _ $055 the length upon B, to the Contene ſought. 

But if any ſuch Solid be greater at one end than 


. at the other, the exact way to find the Content, is te. 
the Area of each Baſe (in Foot-meafure} then . 
Geometrical Mean betwixt the ſaid Area's, 
the fam of ' theſe three be Multiplied by 
the Produdt 1s the Content... © _ 


—_— : i mm 


. by 


The Uſe of the Rule i rbe menſuration- 
of Brick-work. 


Rick-work is commonly meaſured by. the Rod-. + 
Square, which is. 16.5 Feet in length, and as 
-- much in breadth, and by conſequence each Square 
- Rod doth contain 27225 Squars Foot, for 16:5 
1 iplied by 16.5 18 272-25. + ., | 

; Note alfo, all Brick-work.anaft be reduced to. * 


| Problem XXXIL _ 
The length #6d height of any Brick-Wall be: 


ing given in Feet, to find the Comtent i» 
Square Rod: at any thickneſs. c 


The Rule. 


iply- the height by the -length, and dis 
. vide the Product by —— oft 
will be the true Content if the Wall be juft 1 # 
Brick thick : 5 

If the thickneſs be more or leſs : Then ſay, 


As 3-#0 the Number of baif Bricks in the thick- 
neſs of the Wall : | 
So 4s the Quotient above Found, to the true Con- 
zent ſoughe. oi 
ha the length and height in Feet, . 
_ Content more readily. on the' Rule by 
"this Proportion... 


As 292.25 1p01 B, to the beight upon A: | 

Fo #s eek th upon B, to a fourth Number up- 
en A, which is the true Content if the Wall be 2 2- 
Brick thick : If the thickueſs be more or leſs, Sap, 


As 3/ pon B #0 rhe 4 Bricks thick jpajy A: 
So #s the fourth Number above found upon B, 


2+. the Content required. . 


” 
- 


Taqngi 


_—_— "VA as. q , # 2-- of f w."" Rd 
* we > 4 - + aa. | Iu * : . o . : 9 
WY; 'S p 4 a © - : : TIF CT on 6 
HQ {4 Fa Fa wg IV, - * % 
*” « p G; 
E mo - A 1 
Example. 


There is a Wall 16 Foot hi 
How many Square Rod doth ths Wall contain at 1 + 


| Brick thick ? Anſwer 5 Rod and 7 tenth parts : Fors 


 452/72.25 upon B, to x6 the height upon A. 
So is 97 the Length upon B, to 5.7 upon A- 


* Now if the Wall above mention'd were 24 


Bricks thick, it would Contain g Rod and a | 
half: For, 


As 3 upon B, to 5 (the + Bricks in 22) 


; and 97 Fot long 


upon A : en £ 
$0 18 5.7 (the Content at 1 4 Brick thick) upon B, 
to 9.5 the Content ſought upon A. FS | 


But if a Wall of 16 Foot high, and\g7 Foot 
long were but 1 Brick thick, the Content would be 
but.3 Rod and 8 tenth parts: For, 


A«. 3 upon B, to2 (the 4 Bricksin r.)upon A: 
Ss is 5.7 (the Content. at 1 TR Redſs fp 
3.3 the Content -upon A. - « | 


Now-that (in all theſe. Caſes). you may. find the 
Content at one operation: I ſhall here lay down 
certain fixt Numbers for any acknels hereafter 


expreſt, 


. _—_ + 


PF - 


Tix 


dex HBO L, eh _ 
EEECBTLL od = SCORE Ab ee eds 


4% 


By theſe ELIE the” Content of any Wall, at 
any thickneſs here _— 'd, may be found either 
by the Pen or Rule, and the Proportion iss + 


As the Number proper to the thickpeſs s to the- 


height, : 
| 'Þ # the length to the Contene: 


Example. 


There is a Wall 4 + Bricks thick, 7 Foot high, 
and 85 Foot long : How many Square. Rod doth 
this Wall contain ? 


The proper Number for 4 + Bricks thick 1 13 90.75. | 


" 


Theref: ore, 


a upon A, to 7 the height nyon B ; 


po hae Soros upon A, 18 6.555 upon 


- thati is, 6 > Rod and ſomething more. 


"Io Th Decimal” parts of a Rod may de re- 
duced into Feet by this proportion, Fe: 


” 


hel 


. E* 4 - : a PL - 
. . 2 «4d; #4, > - j . , £ 
> _ = q «i Y V - 
ET Y ma a . 
Y " 
« ® a : , . 
o —_ P 
' \ 


As 1.00 A, t0 273.25 1 B, | 
So Is, DE Draka! won 0” to the Number of 
Feet wpon B. + j: $ | 

_ 4nd thus yop'ng find the Decimal in the laft 
. Examplezviz, .555 ® equal to 151 Foot, 


Alſo, . 


2 or.25 Jof a\ 68 
Doro Rod 136>Feeb 
407.75) 5 (204 


Problem XXXIIE 


The beight Wall being given in Feet, 
ro find \ Ing ow net Gd is wil 
take to make # Square Rod at any thick: 
neſs above mention d. 


" "NOR vo; 


ET the height upon A, to the Number proper 
| for the thickneſs upon B, then againſt 1 upon 
A, is the length ſought upon B. 


Example. 
There is a Wall « z Brick thick, and $ Foot high : 
- How many Feet -in length will it take to make a 
Square Rod ? Anſwer, 34. For, 


®* 


The 


So. XI. Of Brick-work. 307 
The proper Number for 1 + thick is 272.25- 


. Therefore, 


4/8{the tight) upon A, to 292.25 upon B: 
Sow r upon, dn uke 


—_ _—__—— —_— > — 
— m— 
> 


oe of the Rule in ch tfoatin of 1 
uperficies, ar Board, han, Cielmng , | 
 Wainſcoting, "Flooring, Tyling, Bc. 


Ote, In all Square or oblong Superficies the 
Area: or Context ray be found by this one 


proportion : 


As one A, to the breadth B: 
$6 th lng upon prpr's = Cn 


© This will bold in Triangular $aper- 3 
ficies gay Bn 4 the Perpendicular for the 
breadth, and the fide upon which it falls for the 
length : And in all Cafes the Area thus found is, 


EEE 


TT in many Caſes the fides are given in one kind 
-- can and the Area required in another : 
I ſhall therefore give ſome les of cach. 


I. For 


203 of Board Mesſure. Seat. XL 


L For. Board. 


| 7 the length and breadth be both given in Inches, | 
and the Content ſought in Feet. 


Say, 


As 144 to the breadth : 
So 83 the length ro the Content, 


AJ Example. 

A Board is 14 Inches broad, and 156 Inches long; 
2 ag Square Feet” dothy it contain * Anſwer 
I 5.1 | 


A: 144 upon A, to 14 the breadth upon Bt ,.. - 
So $196 the length upon A, to 15.16 the Content 
upon - | 


_ Tf the breadth be giren'in Inches, andthe length 
ia Feet ; - 


Say, 


As-12 to the breadth * 
| Sax4s the length tothe Content. 


Exanaple, 


A Board is 14 Inches broad, and 13 Foot long : 
What is the Content in Feet ? Anſwer 15.16 - 


Por, 


le: att. 1 = wy 46s IV R Fs 
Sea. IK. Of Pavme. -. 
44 LI 


For, 


- 
—_ "R tk | 
\ , PETE Oo q 
= by * 
: *; 
. _ 
: 399 
. 


As e'upck FRY Re FIR 


So 18 13 the length won B, to 15.16 Ss 
tent upon A. 


HL. Of Paving. 


Pavice Wark is mcakured by "Yard's 
| bich.contains 9 Square Feet-: 
tucal way, is to meaſize the fides with « Yard divided 
into 100 equal parts, and then Multiply the breadth 
by the ; the Product 'will be the Content in 
Square Yards: ——— | 


Say, 


As 9 to the Breadth : | 
$0.85 the length to the Content. 


« Example, 


cn nnd Court Paved with Stone, the breadth is 
6 Pare, 98 Tek Foot : What 2.009 Opm-- 
as 


* Anſwer, 6755. i 


For, 


41 5 upon &, to 64 the breadth upon B: 


Sois 95 the length upon A, to 7.35 the Content 
vpan B. 


F ds Of Cieling, Flaringnd Tying, S6R-KE. 
III. Of. Cieling. 


ou rage om Tolmer 


| Conroe lone 7 ke phat 6d 
IV. Of Flexi and Tiling. | 


Az 100 to the breadth in Feer : 
- So 5s the length in Feet to the Content in 


Squares: 


For, 


As 100 A, to 66 the breadch upon B : 
379 length upon A, to 49-5 the Gontent 


upon B. 
The like for Tyling. 


Laſtly 


Azthbe breadth tor : ths _ 
So 43.4 £0 +he length ſought. 5/44 
A Board is. 15 Foot-broad : how much in length | 
willit take to make a Foot Square ? Anſwer 667. . 


For, 


| As 1.5 {the breadth) npon A, is to 1 uponB. 
| Sow 1 upon A, to. .667 upon B. 


So that if one fide of a Piece of Board be 1.5 - 
Foot, the other fide muſt be .667 of a Foot to make - 
aSquare Foot ; for .667 Maltiplied by 1.5 is x. 


: ' In Inch meaſure the Proportion is 
As the Breadth ts Inches is to 12, 
Sos 13 | 3 


| Trobe length in Tachet to make « Foot; 


| Of Flewring # 
"+4 the Breadeb im Inchor 55 40 36; 


EET ET 


I> -: te 
oe - 
' D {8 
es Ia fo d _ 
- = < . 
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"as . APPENDIX. 
Of the ſeveral Sefions of a Cone. 


3. JFa Cone be cut by a Plain throngh its Axis 
1 the Section will he a Triangle, az SVB, 
. "Figure 1, | 


2. If a Cone be cut by a Plain Parallel to the Baſe} 
the Section will be a Circle, whoſe Diameter let be' 
-$ DB. Figure 1, 2. and 3. BILLS : 


'3- If a Conebe cut by a Plain that is Parallel to 
the fide of the Triangle (S V) the Crooked Section 
.o00 Aog isa Para » in! which P A is the Diatie- 
ter, or Axis, and Do an Ordinately applied Line, 
—— vide Figme s, 5 2523 2» oo 


' - 4. If a Cone be cut by a Phin, that wiltalſo cot 

one of the fides of "the Triatigle produced _in E, 

(Figure 2.) the Crooked Sefton oo 0'A-o 00 18 ah 
-Hyperbola ; in which HA is the intercepted Diame- 
- -, ter, AE the Tranſverſe Diameter, and-D 040 Or 


_ 
(e) 


VF SES2 Fo = 3 3 % 


- $. If a Cone be cut by a Plain through both fidee 
-of the Triangle ntder- the Vertix V, #he Crooked 
-Seftion 000 Aoo00 (Figure 3,) is an Ellipbs 5 
-Which a A is the Diameter, and Dor an Ordinately 


- 
. 
Fa. 
45 
»* ip. 
Ls - 
- 


APPENDIX my 


Of the Parabola. 


N the Parabola Fignre 1. Let the Cone be cut by. 

a Plain (SDB) Parallcl to: the Circular Baſe 
(OFT 2 woos. 

1, SDisequalto SP (for AP 1 Parallel to $ Y, 
oP Matiaied by Þ Bivequal to.Þ'o 

2 tiplied by P B is equal to. P o ſquared, 
ergo $ D multiplied by D Biz equal-to D o-ſquared. 

3. As AY to Po ſquared, So s AD to-Da, 


4 Ergo, As AP toAD, Sou Poſquared to No 
<= which is the general property of a Para- 


5. Divide the Square of Pg by & P,-or the Square 
of D © by AD, in tither cal2 the Cnonicat wul-be 
yr ar IR ep ———__—— | 
mh ans Ordinates (D 0.) are proportioned 
for whereſoever. D be. taken, 1t will be -L*.AD + 
= Dog, that.is, the right fide multiplied by A.D - 
is equal to the'Square of D o.., AST 
Hence may be found out a way (having'the Axis 
A P; and the right fide L.) TY 


FE. i 


c 


e G2. ' 


” T8 S 


= IT F 


, OW WO  —N 


the Axis AP (Figure 4.)/ andat 
- | "nigh angie Dew 4 ons 
tent number (the more the better) of Parallef Lines, 
u $8,.$8, Ec, —— gs ba - 

X15; PR S 5: 


29%" APFPENDIYN. 
beAD *« L= Dog, that is, D o is amean P 
tional between A D and the Right fide, this give 
the Points o (as many, as you pleaſe) through which 
- the Crooked Line A © 00 being drawn on both fides, 
-you have the Parabola defired- 


A ſecond way without boom TY Para- 


meter 15. this. - 


- To. the Lines AP and Po draw the Line #0, 
completing the Triangle AP o, then, . 
AP: Po:: AD: D e. and 


PoxDe=Dog, 
4 third way. 
Draw AN Parallel to: ma divide- wow m4 AN 
 Ihto any Number of equa divide A P 


pill inthe Shnate of eh ode as here we di- 
vide A N into 6 parts and A P into'26, then make 
the firſt n= r, fecond-nc == 4, the third 
=29, the fourth == 16,” the fifth =="25 of theſe 
' 36 parts, fo ſhall the Potts o, be all1n'the Pa 
rabola, and throwght theſe Points it tmay de drawn 
Note, The”? png oAo's2 of the Pirabola 
o0A 00, 'and the Parahola 00A 00 is = of the 
kB pus theſe properties 
Euplicln as is demonſtrated by Dr. #/ i are tony 
chanica, Part 2. Chap 3. where *tiatſo ſhewn that if 
the Semi-Parabola P.900-A, be turned about upon 
the Line PA, it will deſcribe the Parabolick Conoid 
0.0-A 00, .w whoſe magpitade ix equal to half the C 
cumſcribi 0 ©, .thatis,.a Para 
Conoid to a Cylinder of the fame Baſe and. Altitade 
is, as I to 2, and bene th hee flowing 
"are cakily reloired. 


* ltr rant ooo webodoee— mat. ag 
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OPFPENDIGS 99 
Problem I.” Figure 4. 


Gives'o Pg the Diamiter of the Baſe, and” 
AP the Altitude of © Pargbolick Condid, 
to find the Solid Content; 


MI uiiph the Arca of the Baſe by half the Alti- - 
tude, the Product is the Content ſought, and 
this will hold whcreſocver the Baſe-be taken; for if 
the Paradalick Conoid whoſe Baſe is oP o, and Al- 
titude' P A, be cut with a, Plain Parallet to the Baſe, 
(asſuppoſe oH o) the part cut off, viz. o AoH is 
a true Parabolick. Conoid, having all the affections _ 
of the other (of. which it. was a part); and-therefore 
its Content is equal to half the Circumſcribing: Cy- 
linder O nr a, .and hence the Content of the Fru- 
ſtum o Ho o Þ o may'be alſo obtained ; for the Pas 
raholitkConoid whoſe Baſe/is oP og leſs the Parabo- 
lick Convid,” whoſe Baſe jv o H o, 18 equal the 'Fru- 
ſum oH oo Po, and thus the Contetis of the Fru- 
tum oo L oQ,, equal the. Fruſtum, oBG o, may 
be found, and theſe too -Fraſtums 0oL oo, and 
0GBo, abutting upon the common Baſe oP o, 
are what ſeveral: Writers would have to repreſent a 
Cazk, but: 'tis obvious,” from the Nature and Con- 
ſtruction of the Figure, thaa no Taye" can be in 
this form: 1 ſhall not therefore-examine whether the 


P 3 But 


2138  APPENDIY. 

But if a Tun fhall be in the form of the Fr 
ftum of a Parabolick Convid, the" Content of ti 
whole, and alſo npon every Inch. of ſuch Tun m 
be readily found by what hath already faii71 
and ſhall be further declared Ja _the, two ne 
Probler Ls" 'v9 


"Problem JE. Figace 4-; + 


Let Bo P 0G. rereſent @ Tum in-vhe fund 
of the Fruft uns of ''  'Parabolick'Conoit, 
whoſe Content is ſoupht, 1 © 


O the Area, of the greater Baſe" © Po add " 

4 Area of the lefler Baſe BL G, then Mt 
tiply their fum. by half \the-depth or Altitude (viz 
+ PL) the Product is the Contents. -Or,. | 
Get the Area of 'the Circle. in the middle of. the 


depth (vx, yy) tifis Multiplied by P L givcathe Cop 
At pred 2g Ion | any S: 


EE | os nom =, > FEY > VP heal 


LPPENDIZ. 
Fe "y 


of | Problem” HI. Figure 4- \ 
y faigTber641 4 Turn in the form: of the Fruſtum of 
100 as Parabolick Convid, o H'o the Diameter - 
of thi leſſer Boſe is 20. Inches, a Po the 
Diamwer:of the-greater Baſe: 40, and H P 
the depth 30, to find the Comemt of this 
Tin wpon every Inch. | 


Y (0P.6). the Djaweter of the greater Baſe, di- 
B LPS, of (o H NA ihe 


PX 


4 . 
* 
F434 
p 

” 
its 

"3 

z 


| hap frogs the ] 

(by dividing it by 359.09 

the Content of the feſt 

Tun 3 by this differetice multiply the Axis leſs..5,. it 

ives the Content of the firſt Inch next the-greater 

e; from which ſubtract the ſaid difference, there 

' will remain the Content of the ſecond Inch, and from 

- © this ſubtract as above, there reſt the third Inch; and 
© Þ Goof the reſt till you cometo the leſſer Baſe, 


Example. 


a | The Squareof o Ho is 400, thisdividedby oP © 
27 40» Quotes 10, equal to Z He, this taken from 
oP © 4o, there reſts 30, by this divide 39 the 

ReQangle of oP o 4o, into = 30, (that is now 

| 4 


CY 
wh... 4 2s EN 'D \ x. an 
the Quote i 13-40, equal AP "the Axis of the Parabo 607 
lick Conoid ; the Square of 0P o 40;/i8-1600, this div 
vided by the Axis 40, gives 40, and this divided 
359.05 Quotes .1114 of an od 
x the difference between the Content of 
Gi rk 395, hinting þ nt 
40 is 39.5, this m J 

laſt » gives 4.4004 the Contert the 

of the Tun next the greater oy from which \ 
abovefaid difference (viz. .111 6) being 

there reſts 42890 the Content of econd mo 
and fo ys continued Sabpaion 0 of "the NoaFax | 
rence, Content agomong 1s as 
this following Table; theſe added togeeher) q 
Mp 36 the whole Content of the Tun; and if w 


= 


=. at. 


— 
- 


TE 
37% 
- 
"B'S 26 
25 
=, 
25k 
Fe 
IT 
Py 
FI3's 


Dian.” © Area's, 

| 0P0 40 ——4.4562 

OH6DZ3o m—— 3.1140 
| — + 


Sum is f=—ooemmmn 5, 1 TREES BESS Y2 


:H — —————— ——— 15 þ..© 
LOSER | 
278516, 


—————_— 


—$35530. Ale-Gallons: 


$49 & | 
" wo <- 


=” cs M1 —_ 
20s. 

ry 
- 


» (I 


O 6 


Note NY. from. this 


| Table may :be Col- 


eaed another, that 
ſhall ſhew che Num- 
ber of Gallons cont- 
tained in this :Tun at 
any | depth ; as hath 


_ been already done. in 


Se&; VIIL ' of the 


| foregomyg Tra&. 


—_ 


Frnwpex 


N - I. M H | a 4 oh 
4 Of” a Ge nn 7 


| the Parabola G.A H(Fig. 59) hall be Io 
round about upon. the it 
deſcribe a-Solid az GA, LA ; mi 1s np 
led- a Parabolick Spind 
-Now every leur Spindle: i TK 


IE 
SD ES 
2, of the /of the Gylinker [LM Ls 


" Heb. Ligure 4 


To Calculate ther Diameters, and. therely. ts 

| rhe. Content of 'the mniddle Fruſtum of 

 # Parabilick Spindle,' whoſe greateſt Dia- 
meren AD bay 2 Inches, the CD 24, 


andthe” P56 (or o th wink 
Spimadle G. .HBD.) | 


dle in the Points. P. theſe 
Points draw the ſtraight Line- > = E 
Parallel to Q'S, then ſhall-Ab be 4; *AQ16,.and 
be 20; and becauſeit isa Parabola'it will be- 
Ab>AQ: +bEq: QHyq'that is; 
4 2 16 2: 400 5 1609: / 
the Square Root of 1 600 is 40 equal to Q- Ho: 

' 2.* Now to'find a Diameter inthe middle of every 
Inch of GQ (or Þ Q )*throngh +the+ Point A 
5, 0 Wd AT GH and equat to it ; let I'A - 

an 


of Se the three” giren Diameter inthe mib: 


— — V9 
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will appear by 


i; | | : this. + 
Square of all th odd Numbers, | 


ke Pak ren bach web oper re 
Inch of GQ.; But to.contra@ this Work, we 

but the three firſt Diameters, the reſt are ob- 
tained by. Subtracting the Common difference, as 
the tollowing Operntion, | | 


.0025 ,0025 
Multipli- y oP 3 0225 br 
ed by 0625 


theſe taken from A Q116 the three ai wilt 


| £9975 © = (wag 31.995 
be | $3775 phe by SH 
15-9375 Hives pens 31.875 


the three Diners, one-in the middle of every Inch 
next to AB, to fiad the Common Difference, take 

tho-leagond Diameter fromthe firſt there refts.040'3 = 
CE ID Onur r i9 


. of0; take .040 from ,o80 there reſts. ..oqo,, the ſe- 


cond difference, which-is the fame throughout, and 
by this Common Difference the reſt of the Diameters - 
are thus found; Take the firſt difference (03x. .040) 
from the firſt Diameter, the remainder is the ſecond 
Diameter ; add the. ſecond-Difference to the firſt Dif- 
ference, nd-Subtract their; fam. from the ſecond 
Diameter, the remainder will be the third Diameter, 
and fo of the reſt, as in the following Table ;- mn oy 
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of. the firſt 20 Inches'is 48:24, and fo 

» Content of the Fruſtum 'C A B D, this 

; 25.49, the Content of CAEFBD, 
of the Parabolick Spindle, which 


Was m___ i 3 

Note, The. middle Fruftum CAEPFBD, may. 
repreſent a x 

And if -a Cask be in-this Form, and the Diameters 
and length as above ſuppoſed, its Content is.96.49 
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ther from the truth) it 
would be but 87.936; by Mr. Hunt's Rule, in his 
Prafitical Gaping Epiromized, Page 72. which us 
more than $8 too little. 


; of the Hyperbola. 


4 J]* Fig. 2. the Cone SV B is cut by a\Plain H A, 
which alſo cuts one fide of the Triangle produced 
in E, therefore the Crooked: Seftion' 000 A000 
' Ban Hyperbola, E A isthe Tranſverſe Diameter, and 
AH the intercepted Diatneter, Now if the Cone be 
cut by anoth& plain Parallel to the Bale, 'this Section 
will be a Circle, whoſe Diameter is SDB : and 
SD «x DB=Dog, therefore Do is 'an' Ordinately 
applied Line, and" if D'o 'be a Line Ordinately 'ap= 
pled, it will be | | 
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hammers og T6 ASSSD-be tore rhgund 
about upon/the Line A D, it .will-d 
Hyperbolick-Congid SS Ao 0, and the Content of 
- this Hyperbolick” Conoid. may+ be eafily found ; for 
it we. put the Tranſrerſe Diameter == t, the Inter= + 
Diameter ==d; the magnitude of the Hyper- 


bolick Conoid == 4, and the Magnitude of a Cylin- 
der of the ſame Baſe and Altitude = B, it will be 
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Let AE the Tranſverſe. Diameter dh 
Intercepted Diameter , be rg: 22. todd 
the Diameter of the Baſe 45-255 IS to find ihe 
Contentof the das £onod 1g Ale-G 

1+ Six times AE, is 89s, and. 6 may gp 192, 
the Sum of thele is-384. for the; fri, term 
proportion. 

2, Three 
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2- Three times AE is 96 wwe ADYl 6g, 
the Sum of theſe is 168 for the ſecond 

3- The Diameter” of the Baſe" mg iy $:855* 

(or the Square Root of 20483) the Area of thi Circle 

.7039 Ale-GaHons, this multiplied bythe Alti- . 

EE OY Bn N'S; viz" 323 gives 182.524 the Con- 

tent 6f "the Cylinder 'N $'o V, ard this 18 the third 

term of the Proportion, which'will ſtand thus, -* 2+ 
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384: 160 : £ 132524: 


da by the fr, the oven and Divide the Pro: 

dact by the firft, the Quotient or fourth teri will” 

Le, and. ſuch is the' Content ot- the Hyper-* 
In Ale-Gallons. 
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To £6 the Content. of any Frufum SDo, 
&DS, of the Hyperbolick Comoid, Fig: Bs 


Y the directions. above the Coritent of the ittls- 
Conoid, whoſe Altitude {94s 4, 
e Dilmeter -of its Baſs"r2 Inches; will:be 
ed Aeet ara parts of a-Gallon, this taken from 
the Content of the Hyperbolick Coribidaboverfound, 
viz. 76.05. the remainder is 75. 2776, the Content of 
he Fruftom $ Do, oDs. -* | 

"And thus the Content of every Inch may y be found: - 
for the ir{t A D be 1 Inch, the ſecond 2 Inches, 
and! third'3'Ec:- tbe: aro ncd 


we 04549 
of Dorner ou 
] lodhe to be C4261 


The firſt of theſe, viz. .04549 taken from the - 
' ſecond, 


remainder is'.1 4013 the Content of the 
$Do, oDr; in like manner the ſecond 
ick/ Conoid, vx. .13567 taken from. the 
f will remain .24044 the Content of the 
third Inch r-D o, DS. "TAL HET 
Having thus the Content of the three firſt 
Inches, a Table may be made by Addition for the. 
Hyperbolick Conoid thus, ; ; 
Set down the three firſt Inches as in the ſecond 
Column of this Table, then take the firſt Inch from 
the ſecond, the difference is .09469, ſet; this in the 
third'Column, take the ſecond Inch from the' third, 
the difference 1s . 10026, ſet this irr the third Column. 
under the other, then take .09469 from..10026 the 
is .00557,' and this will be the fame . 
throughout, as in the fourth Columa. es 
"Now this .00557 added to .190026 is .10583- (the 
third Nuggber in the third.Colamn) and this added 
to the third Inch gives .34627 the Cantent of 'the 
fourth Inch, and ſo by a continual Addition the Table 


| amais. 


; * preſs d by the Numbersin the ſecond Column of: this 


_ Now ſuppoſe the Hyperbolick Conoid; whoſe Al 
titude is 32 Inches, were divided into fo many- parts 
of equal thickneſs, by Plains S D o Paralll to the 
Baſe, the Content: of every of theſe -parts are ex- 


Table, and the-Sum of all theſe 4s 76.04912, Which: 
ck Conoid within 
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To Deſeribe- an Hyperbola in' Plano 
> Al Geornetrically. 


Rom the middle of the Ripht LineR R (fgVILY 
. . andat Right Angles toit 3 draw the Line W A B; 
then divide W:R irito any Number of equal parts, 


and draw-the Lines rob: Parallel to'W B, this done* 


ſet one point of -the Compaſles ins At and-extend the 
other.to r, where keep it fixtwigilt the other point 


is applied to the Line-r b, it-will- give the point o, -\ 


and thus if all the Lines A r be transferred to the 
Lines rb, from r towards b, they will 2ive the 
points. o a0 .throngh+which-' the. Crooked Line 


OooAod0,,\being drawn you have-the i / 2 
o 


bola required, in which W A-is half the Tran 
Diameter, and A B the Intercepted Diatneter {v3d. 
Dr. Wallis's Mechanics, Part 2. pag: 553.) 


Of the Fyperbolick: Spinitle. 


the Hyperbola . O'o 6 A'0.0: (Fij . nt.) be 
turned round about upon the Right Line-O B O 


| it will deſcribe tlie Solid 0.0 SOD BR, which $0- 


lid is called a H lick Spindle. 
Nor fopaing the Ph /'O AD, to be made up 
of innumers Lined Parallel to & D, where- 


of one is-0e, the quantity -of theſe Lines may be 
found as ſhall be ſhewn below,” and 'although in Ma- 
thema _ EG; C2 Lines canno 4 fill a ay by 
reaton they:have no , yet the quantity of t 

Lines oe added together ( hoppoling thoſe Lines 
innumerable) is ſo near the true Arca of —_ 
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O AD: that the difference will by leſs than any af- 
fignable quaritity. 

In like manner 


up, ot innumerable ng nM 
ted together, 96, the Content of. 


But for our preſent purpoſe it will be hicnt to 
find a Diameter in the middle of every Inch of OB, 
and then-we ſhall bayeſo many Circular of One 
we take as Cylinders) the 
together, is Cortoat of cho the 
eas near as a. bo p 
I ſhall indeavour to rate.w I 
the Content of the au: p 
Ale-Gallons... 


Examples 
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. E xample, 


'Let-W A be 48 Irithes, AB IE, WBu, the 
length of the'F um bb = FE 45, So aeminet 
. Diameter AD 32, and the leſſer Eo'24 | 
Sappoſe the firſt W r ==. 5 the eof WA þ8 
1s 2304» fo this add the Square of r, viz, 25 the 
Sum 18 2304.25. 
Let the Wr be 1:5 the 
ye yt bw aw A is 2306.25. 


| In the ſecond Colomn are 
of W A and W r, that is, the 
_" Inthe Fg br mm ed 


Numbers 
17 qotee of the Grand 


leaves the Lines o b, ch Goybled. are the Diatpe 
ters 0 e, 2s in the 

"nth laſt Calumn are the Ae of theſe Dame 
ters m or the Content upon every In 
of the Portibn or Fruſtum ADBEo, the Sum' of 
theſe is 48.062, which double is 96,124, the Con- 
tent of the middle Fruſtum oEDEo A which was 


; Mr. Hunt's R & 
7ine, page * Sb By. rh by 2s: bs Hue 
DS Ale-Gallons, which about 6 lon 
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A Table ſhewing the Content of every Inch of the 
middle 'Fruftum of the, -Hyperbolick _ 
"| EoAo RDCFg. VID Ale-Gallons, | 


—Y 


41 


2334-25 48.314 
2346.25 | 49.438 
2360.25 | 48-582 


Py. | 
rers 0 6. 


— _——— 


$31.994 
137-954 
31 yh 


8.127 [31-748 


[32-836 


151 O91 
12646.25 boy ts 


51,830 


-31.580 
(31.372 
31.124 


309.506 
30.138 


292730 | 
| 29.284 


23.798 
28.276 
27.716 


27.120 


26.486 


2581S 
25:116 
24.380 


1.952 
1.854 
1.755 
1,655 


48.062 


"Eee ON | 


E Of. 2 


- Hint - 40. Li 


- q - 
u \% 
5 wAPPETNDYIE 


4). = i a» ca} 9 now ba 


Eno 'A.-4 _ % 


_— 


F the Cone (Y (Fle Re by a Plain 


' . ” 's . 4 
Pe _» . . 
that is, $S D Multiphed by 
5 Z 


'To Deſcribe - a tr] Pans. the ow 


| hover En 


a 
ing, $97 Ws — wo ra Em b 
w k S. Hrs YI, mW: >> | 
Rav Lines Parallel  H T: a bbt, x 
then" If 
8 As & 8 Multpld by ES, i to A B Multipled by 
"* FB as as 24) RATS. 5 xt © | 
; $o1s the wy 


a competent runher or Tom, 
Curved Line, APPE .AroOUPA T 


Hof wDis tun 
the" fame on the: other fide \(as 
Ellpfercquired. 


and 


end Dd 


continued 
H TOY TG Eta 


a OT ow 7 Fi 0 .e 


PTY tl: 22.444 
” is A B Multiplied by BE to 
BP. 


= 
yy 
paint 


z 


ICID 


other way may be this, 


TIRES 


Ty _ Cq=bbg (per 47.1 


SHy'i: by: bbq Gb gites-the 
Re paan ta Bon. 


67 Jrchaniaaly ah, 


he extent $A or- TI 


of the 


= APASSAARRNMlNCIGEYFPF{UC-AedLG 


FLEE £8 


To Inthin pheroid.., FO + Vit. 


vB \ vis: hantly: 4Egp. % bn 


and theſe the Content of : EET 
oy rn rn Un thus 


"> 
220%3 1X 
third Dijemeter af 


- g 
| Y WC . 12 s £4 
! TY bs f.by 
"i "©. 1 
4 *2 
4 ws 


i | 
y + 4 yy V 
/ * Z ( 
= 
(2. . \ : y 4 2 4 
| s 
if . q 


« »$+ 3 {vv is 6 A »f 1 ER! gt 7 
"» Pe Wi "1 " bv A 


= 


CLILLLTES a 


i 8 bbs PS iid} 2 0% 0 
, eCTTE.4 ''£ id Magi True ' ' 
| F- : 
» M3, ef Ti ++2 ir «1 | ” 
: | > 102.2 17 rerpins Wife Difer} 11-07 
3 = (NOI p” Loire 71h? 
> | «Dok baguns 5 Ie! 
p | ol 1 63 23a 5 3211-6 p 
. bud) 213 1 td | il 1%7 
/ 
C . 
Y NY 4 Ba v7 Dy +*x'> 
Sg 2! guy uns ' 
- _ aft .5 QC ”_ 
i] 0 | - : *. 
. ED SD 42464 |c:2:6045 
= FRO Wants + 4 
- - vizal? £42 | 
e In Pe 22.2, 2: Oy "7 
nf QÞcuaraot 23 7+ 1 
£ ie cl bos ,d q.CETDT U, + —. 
> 39% 3403.0] is 25; 3 - = 
|_[14.8350] BL fy 


The Numbers inthe. ſecond Column of this Table 
ſhey the Conteiit of eve; y Inch.of. the half” Spheroid 
Rb t H, the Sum of theſe is 14-$3 5, this doublet 

it 29. 67 the Content of the whole, which is not a 
quarter of a Pint leſs than the Content fonnd by the 

"| farrger Rule, for the ag a r= Cock HT is L1 14, 


| hi Multiptied by. 3 viz. 26,66 gives 
29-699, . | 
Q 3. Note, 


*# as A TE IJ 

©  Iig\ 404 nag -Jpraza Mn aps ix vile. 

403,07 warys | RY ' ee Why Bb *» 

lin 260d g%.3þ SILIHSN IPA ALY: 
"OL 4 


= 
. £4 
Lo 


Luc 0, and 
96 bf the: muddle 


L/ 
” 
, 4 1 
x l 
. wh 
. - 
» 
K 
. 
- 


-v3 Jon 
|; . LE | 
x : 


5's 
FE '£ 


wy wm 
Fs 
w_ 

- 


SEES 


of ſtich' 


Inch 


4 


* Ie Defini 
«| 255; gd 
are ſaidto by 
out 2. Right 1 
* 8 {except 
is oe 84) þ of 


A 


Z3 


*;:09 £ 


Bla 


22 
, 
Ht 


#5 
5 ; 
$4 
== 
a 
*- 


dy 

a 
=D 

< 


oO: 
JG A 


Oe £50k 
ry NONE: 


e It. ay By bog T __ 
FOR ty Fre 
wa 
Figue $70en) ſhall Shorts 4 Solid Figure" 
pos 


= 
he rſt] $; 
%. - 
\'s "4 

Q 


—_— 


— A... d_Gd$tr_o. a itt. AG01 —— A 


ob, 3 TE T.Y 


Vs 6 OO & Oo Rel 7 my 


IO he 5.þ 
'to 2 ormer 4s - 


LB Sptiiie to the 
t proved 4 
© PIs Fx a The wid ol 


d 

- 

" 2 

Hed by <hclarea of | 1 

G 41 A ne? comes Z 

ve Pry Spindle Boing 2:9 [2WI-rr722 £ 

bj: : bw $ 9009151 3 59! 915b Vrw q 

ave gi en aboxe, but I- will ale pIve an PA e 

"thote* Str x no nal X | 

1 

 Cylindar! be:-eaclt-44 1 

(ches, the Content will be fonnd to be.1357-1539.- |. © 

Solid.inches 312 of this it -994.7692-th6 he Cana of i - 

' x Sphere whb@ Digmieter-is-r2- inches; 
"IFB:D+ (Fig 9)-be' 12, abdi 4 C 67 the Area of 

+ Ng uns wen cudebs 

z > kin. ADE 40. the Radius A y s 

- E— « lxgooſe-Grcumirecs.r x6 fu nj - 

.- V, X24 *, 

KH bout J4ie- 184849 ved by 2p NN 1 

| 4p pats 13 574:538 


þ BY Hi 


a | | . Again,.. 


Semi; eriphery BCD, 13.5495 © 
ee veihiys 


is bat-{ 625% 6 bios 
at found as bores 5 s 


"1 <f} aa 


3 


k-—- 


, * on 
: ? 
.. . 

: 4% 

= 

: - 
*& 

- 


be + 


1” 


3. 


Th N Mit 


| T77Tþ d 
OY Y 3) 26 
ibs” : lagi 4% 2209! 
"Ihf4t 1 il 


ena vi Shy "logs 3 B91) 


Ss, baton IT 


I\ JIE 5d ab i | 


gi? q4*7\ Q oy c 


We 
= Bs 23a ? ” TU 
SOLE 
v - - 
_ » 


: % 


= 
HOY 
" a 


o 


I Y "4 þ* 6+} 
f > + | IT R 
gs 77 »=Ty 4 _ 
þ.= 17 Endewetittn: 
Þo ea wiz oo L941 


” 


, . 
_AAXP a . 
_— " yy 
> #<-\c 
F- , 


WT ooo (801 


TOE) 


Lid .4 Gr 18 Ry 


” 
- 
E 
«. 4 5% % 
8 - by 


n1J; 
— 
Usd 


1971413: »id3 
<1C «71 3 


, 1 LETS. - ?, S 
13 PENT JIOUUL Go 


EX "by \r19f5t5* 


? bal; '1& *c} vWWH wit1} 


75. 


- 


ov; "2 cf | 


Ss 


—_ TAHITI; 
x 1111219 g How <7 


4 


7.1 ** 


('v,”! p 


tA 2: *>.£1:72 0 1 


- 
» © aaa © co oc co. 4 


2 % Q 


- 
% 
Lug 
_ 


, 
? 
"3 
xr 


AB BNETAKE MM 


CF. 
o R 
a»... 


©! roving dk 


| . ed; S I $330 34) ERC; 
Is 44 1.4 | 3” IIs” A ! IO it1 «F10 
' 'T f..-2 a | x 
 gzdJ ” Jourlac Is. 26riodtg ht” 
Feld) gaiA vd. hb 3 


4 ; 4 
Tg £19 is «\ d L\ a 


” 


Pa), Y-- 


FTE 


6f2 
a; 


"7 


” 
[5 


